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In 24 Days the Crosley Model 51 
Became the Biggest Selling Radio Receiver in the World! 
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this set that has made such an enviable 
record, which in 24 days has, we believe, become the 
biggest selling radio receiving set on the market? 


Sach Completely 
"ben 


Patent Na 113,005 


DIO CORPORATION 
Powel Crosley, Jr., President 
pea 
‘The Precision Equipment Company o 
ALFRED STREET 


Crosley Manufacturing Company 
CINCINNATI, OHIO 


Popular Science Monthly 


Most Wonderfully Illustrated Magazine in the World 


Published in New York City at 
225 West Thirty-ninth Street 


JUNE, 1924; 
cents a Co} 


of inventive experiment in 
true semblance of sunshine.” 
‘merican theatrical producers, con- 
taining useful suggestions for lighting the home attractively. 


It’s Presidential Year. For the first time in history the thrill of 
the big party’ conventions, the speeches of candidates, the views of 
statesmen, a saillks carried first han hand, far beyond the limits of con- 
vention halls and platforms, to a vast audience of men and women 
voters. A timely article next month will open your eyes to the tre~ 
mendous part that ig ew campagne il play in nominating 
and electing our next President. Other articles in the same issue 
help you keep in step with the swift progress of radio science. 


gq htutombiles that fly oon may carry you to work every morning. 
» Capt. E, V. ("Eddie") Rickenbacker, Ace of Aces in the 
World Wartand now success automobile manufacturer, Captain 
Rickenbacker's fasc Bredictions of the winged motor car are 
based on spetneuier years of experience as auto race driver, army 
flier, and automobile designer. 

has prepared for the July issue. 


Not one in 200 families knows how to eat right! That astound- 
ing conclusion, drawn from an actual canvass of 200 American dinner- 
tabie’comnee from Walter 1, Eddy, PhID. Profesor of Physiological 
Chemistry, Teaches Clee, Column University, and one of Amer 
ics foremowt authority on diet and nutrition, "In an. unusually 
helpful artiele Doctor Eddy not only translates into understandal 
language the principles of scientific nutrition, but he st how easy it 
eat the food you like ina way thatwill make you healthy and is. 


And more than 200 other fascinating articles and 
giving you all the news of science and invention, toget! with 
practical ideas for radio, the automobile, the home, the home 
workshop, and the use of tools and machinery. 


ey are embodied in an article he 
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$9000 First Year! 

“When. I first saw 
Tassie 
ployee. ‘Now I have 
better’ than’ $9,000, 
Position with oer of 
Foom to grow 


Ellis Summer Cook 
Cheapo, Timed 


{$1000 in 30 Days, 


ter ten years Ia the 
railway mail service T de- 
ded to make a change, 
My’ earnings during 
pave “thir 


Chicago, Minais. 


Firat Month $1,000 


The very frst month 
T earned $1,000, "Twas 
formerty.‘ farmhand.” 


Winterset i. 


{$823 in 2 Weeks 


“1 have never earned 
more than $60 a month, 
Lanse weet Icleared $306 
fand this week $218, 

Gen, 


want to_tell_ you 7 
Ha the NT 

ie toa good eit 
ing "position "with ‘the 
Shaw. Walker Com= 
any’ 
Wr. tv. Johnstone, Jr 
S. Minned pois, tin. 


$554.37 in One Week 


“Last week my carn- 
ings amounts $8 
Sie thie acc wl go 
ore ir 

* Parad, Ore 


$100 = Week in Only 3 Months 


HD. eck made $100 
‘month ai steno fly. In Septem 
ber, 3 months later, he was making $100 3 
‘wock an onleeman. 


$10,000 « Year 
0. H, Malfroot, of Boston, Mass. 


stepped into a $10,000 position as a SALES 
MARAGER—so thorough is this training. 


typical. 


It would be just as easy to tell the same 
story about 20,000 men—even more—but 
what this book brought these eight men is 
If you do not get a big salary in- 
crease after reading this message you have 
no one but yourself ise Lartaaad 

is 


is amazing 


NOW FREE 


the eight men on this page who did 

this simple thing were shown the 
way to quickly jump from deadly, 
‘monotonous routine work and miserable 
earnings to incomes running anywhere 
from $5,000.00 to $10,000.00 a year. 


They Sent for the Book, ‘Modern 
Salesmanship,” That You 
Can Now Get—Free 


Possibly it is just as hard for you at 
this moment to ee quick success ahead 
‘was for Ellis Sumner Cook, 20 
East Jackson Blvd., Chicago. When he 
was earning only $25.00 a week the large 
sum of $9,000.00 a year seemed a million 
miles away. But read what happened 
after he had read the book we want 
you to send for. Almost overnight, a8 
far as time is concerned he was mak- 
ing real money. The first year he made 
$9,000.00. 

There is, nothing unusual about Mr. 
Cook, or about his success. “Thousands 
after reading this book have duplicated 
what he did- Mr. Cook simply waa willing 
to investigate, 

‘The only question is—do you want to 
increase your earning power?” It so—this 
book will quickly show you how to do it in 
an amazingly easy way. 


‘Success Inside Twenty Weeks 


‘There is no long, drawn-out wait after 
you, have. sent for’ this book before you 
to dovas the men on this page di 
Win oreniy wecks you can be rend 
"Pais may sound temarkable— 
Eclat atone yore of intenalve vestige 
onthe National Demonstration. Method 
has been perfected—and this means you can 
now step fatoa selling postion in one-fourth 
the time it formerly fook to prepare for this 
ireatest ofall money-making professions 
Men in every walk of life have made this 
armors, mechanics, bookkecper®, 
srinisters-vand even physicians and lawyers 


I' seems such a simple thing—bur 


Age rewards and oul be 

hi new method that they peers 
0 ignore the years they spent ia readin 
fees studying medicing and have bee 
come Master Salesmen, 


Simple As ABC 
There is nothing remarkable about the 


—— —_ Ey icy. shortly after 
fake up. this. resultsecuring” system 
ot baloreansh For: there 


cxrtaia went "approach diferent types of 
Promects certain aya to stimula, keen 
interest—oertain way to overcome ob- 
jections, ‘batter down  preju 
competition and ‘make the 


ronpect uct 
Loum these weerete and brillant sucteas 
‘ait you io the eling Bld. 


Make This Free Test At Once 


You don't need experience or a college 
education, And if you are not sure of your- 
‘elf, you can find out at once whether you 
an! make big money as a Star Solesman, 

ly send the coupon for, this Free 
Ask yourself the questions it con 
tains. The answers you make will show you 
definitely whether a big success awaits you 
{a'this fascinating Geld.” Then the road 
fs clear before you. 
will be a. revelation to you. 
it at once while this free offer 
is open. 


NATIONAL SALESMEN’S 
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Three years 
his future 


he planned 


Now he earns $5,200 a year 


‘A responsible ¢ 
some 


you ever sa 
atine JoD, he saw bis youth fast slip 
i i fren garda 

imselt being slowly shaped into 
‘cog in the machinery of business. 

had to be done—and he was 
t0 recognize the fact. He had 
id made real headway 
tha home-study training; and in the hope 
that this might prove the way out, he wrote 
to the largest business training institation in 
the world LaSalle Extension University. 
‘And this is what he learned, 


Cashing in on Specialized Training 

He learned that during the past fourteen 
‘years more than 425,000 ambitious men had 
enrolled for LaSalle training—that LaSalle, 
fas evidenced by actual letters in its files, 
had added millions and millions of dollars 
to the earning power of its members—that 
turing only three months’ time a many as 
1193 members had reported definite salary 
increases totaling $1,248,526, an average 
increase per man of 89 per cent. 
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LASALLE EXTENSION UNIVERSITY 
LASALLE EXTENSION UNIVERSITY Dept: 663-8 _ CHICAGO, ILLINOIS 


lene send me catalog and fall olormation reg 


CHICAGO, ILLINOIS 
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Der Eectotive portions: tr Bask 


Our: 
A$10,000 $: 
MASTER SETS 
ONLATEST.2— » 


This New Easy Way 


“olay your favorive 
ily. A” new senpied 


‘pat nothing ele ike 1 for 
thoroughness and apie 


Free Book and Mstrated Folder 


This one 
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From $25 a Week 


to $10,000 a 


ear 


How I started in my own home—during my 
spare time—without capital or experience—and 
became a successful real estate specialist 


ROM poor pay to a magnificent 
income— 


From unpleasant work to de- 
ightful work— 
‘rom time-clock slavery to 


personal independence 
S72. | Pitas the: wonderful thing 
BSF that has happened to me. 
© ee 
Thad been grinding away 
for two yeurs—earning $25 4 
week—doing work that 1 dishiked—without 
{any prospects of advancement. 

1 fras two hundred. dollars 
‘in debt, What few valuables 
I had were in hock, 1 was 
wearing shabby clothes—eat- 
Ing cheap food —always count- 
ing the pennies—always strug- 

tomake ends meet. 
Tiwas discouraged with the 
outlook, dingusted with  my- 
self and worrying my head off 
About the future 

‘When 1 saw others—ap- 
parently. no ‘amarter than I 
waetjoyig all the ‘sue 


Fles of Ife, while I was work- 

fag like a slave to get_ the 

mere necessities of existence, . 

Tete ‘ike a. piker. a piker. 
‘Then at last T'woke up. 1 got on to my 

self, T realized that my vba 


fade t—that T was the arbiter of 
that iT really wanted to do more and be 
‘ore and have more, i was up to me 
“Then and there T made up my mind that 
1 would not be a small cog in someone else's 
machine all my" life. “decided: to 
Started in'a business of my own. And 
a learn and follow the OSTRANDER 
SYSTEM "FOR BECOMING AREAL 
ESTATE SPECIALIST. "1 worked at 
luring my spare time—eveningy, Saturday 
stereo “and. olay "Knd, in ate 
onthe’ time I was earning more in my 
eal estate business, during my odd hours 
than I wn af say regular Job, Thea T bid 
my boss good-bye and began devoting al 
of my time to real extate. "And in les than 
Sevgiven mnt wan caging a erate 
of $10,000 a year—more than cight times 
$s much at Thad ever made before 


What It Means to You 
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By W. S. McINTOSH 


You don't need money to start. 
in debe. 


in debt. 
You don't need an office. I started in 
my own home. 


Twas 


RN dnt seed experioncs. 1 did't 
"You ion’t need any special education. 


I eft school when I wat teen. 
NYou doa't nocd influential friends, 1 

Sou have te portunity 1 had. 
ou have the same opportunity 1 had. 
What are’ you going’ todo about it? 


The Best Business 


J SONSIDER sy, business 
the best business in the 


world. Perhaps you think 1 
Eaieve this only because Iam 
making $10, 


any indoor work 
jou can start in your 
spare time, 
You can begin with litle or 


"eit doe not require years of 
foes not require years 
su lke architecture, medi 
tine, ‘dentistry, en 
sincering, law, ete 

inner is paid just as big com. 
migmions tthe old ‘established broker. 


"The business is az permanent as’ the 
earth itsell ae 
T's practically unlimited. ‘There are ten 


million ies always in the market. 
Tt beings you in touch with the best 


real estate business your life work? 
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Detroit, Michigan, “My success with your 
system is greats and Ihave suceweded in 
‘my lifelong. dream of establishing a real 
‘ase, buiee hat i 


‘me succes is to pet and 

the: NDER SYSTEM FOR” BE- 

COMING AREAL ESTATE SPECIALIST 
‘at ts’as superior to. the 
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Go over it carefully-—at your lel 
‘sure—in your own home. Then if you want to 
Keep and use it Yor starting a profitable, inde- 
pendent 


TThave ead with much interest the story of W, & 
Mctrtnsis anf want! you to nend ame he OS 
TRANDER "System "FOR BECOMING A 
REAL, ESTATE SPECIALIST. for free examina: 


Sal give ie my careful conmiderstion and tf 
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Earn’3500 to10000a year 


as an Electrical Expert 
What’s Your Future? 


Some Features of 


Now you earn $20 or $30 or $40. a week. Inthe | CE Success 
same six days as an Electrical Expert you can make Certain 


$70 to $200 and make it easier—not work half so 
hard. Why, then, remain in the small-pay game, in 
a line of work that offers no chance, no 
big promotion, no big income? 
Fit yourself for a ‘“bossing” 

job 


Be An 


t : i “El . | 
é . ectrica 
™ 7 ia 
__ Expert! 
iit N even ordinary Electricians—the 
£ - rew driver” kind—are making money 
PS 7 ifs big money. But it’s the trained man 
‘3 the man who knows the whys and 
>) * wherefores of Electricity—the “Elec- 
oS . trical Expert,""—who is picked to 
_ t? 


“boss” the ordinary Electricians 
ef ; —to boss the Big Jobs—the 
jobs that pay §3500 to 

“ t $10,000 a year 
ee 


ee, ‘Auto Electricity and 


S 


he COOKE Trained Man is the 
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Iwill train you at home 


to fill a Big Pay Job 


$3,500 to $10,000 a Year 


Get in line for one of these “Big-Pay Jobs" by enrolling now for my easily 
learned, quickly-grasped, right-up-to-the-minute, Spare-Time Home-Study 
Course in Practical Electricity 


Age or Lack of Experience No Draw-Back 


You don't have to be a High School graduate isn’t even necessary 
that you should have finished the grades. “As Chief Engineer of the Chicago 
Engineering Works, I know exactly the kind of training you need, and T 
will give you that training. My course in Electricity is the most simple, 
thorough, successful and practical in existence, and offers every man, 
regardless of age, education, or previous experience, the chance to become 
in a few short months, an “Electrical Expert,” able to make from $70 
to $200. week. 


Earn While You Learn 


With me you do practical work—at once. In my first few lessons T show 
you how to make money doing cal work in your spare time. (Over 

alf of my students are paying for their course in this way.) I show you 
also, how to get started in business for yourself, and then help you to et 
started. 


FREE—Electrical Working Outfit—FREE 


‘To do spare time work you'll need tools, ete. These I give you—Free—a whole kit 
including measuring instruments, a real electric motor (no toy), and other things—the 
greatest value ever given by any 


Your Satisfaction Guaranteed by a Million Dollar Institution 


1 absolutely guarantee to return every penny paid me in tuition if, when you have 
finished my Course, you are not satished in every way with my instruction. And back 
fof me, in my guarantee, stands the Chicago Engineering Works, a million dollar 
Institution, 


Nothing Like “Cooke” Training Anywhere Sena fo 


“Cooke” trainingis different becauseit’sthe most prac 
tical and most successful, It's best because it's backed up 
by the greatest Service to students ever known.. It's this 
. i, that makes the “Cooks 
trained’ man the "Big Pay” man everywhere. Become 
"Cooke" Trained Man yourself, and earn $12 to $30 
‘a day—870 to $200 a week—$3500 to $10,000 a year. 


Investigate! Mail Coupon 


Get the Vital Facts. Let me send you free my bi 
new book on The Future of Electricity. Let me tel 
Pet mare about the big demand for "6 

lectrical Experts. Sign and send me Coupon below. 


L. L. COOKE, Chief Engineer 


Chicago Engineering Works, Inc. 
2150 Lawrence Ave. 
Dept. 3-A CHICAGO, ILL. 


‘Big Pay’ Man! 
ra eee 


LL. COOKE, Chie 
Chicaso 
2150 Lawrence Ave 


Dear "i 


8 POPULAR SCIENCE MONTHLY 


dMioney Making Opportunities 
Ee i for Popular Science’ Readers 


ASO | Another $25.00 
IN PRIZES 


Her iiay otters Send To win one of these cash prizes is easy, 
beet moar and every reader is invited to enter this 


me mies | questica:— 
Wie fore Patrsiwat be: | What Advertisement of “Money 
bord ses” in Oe 
issue interests you most and why? 
Here are the prises we will pay for the ten 
best letters anewering the above question: 
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Pod te iorng eter the mento 
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‘The Thind Prize goes 
Parke Avenue, Wilson, N. 
"The Winners of the other 


i 
758 
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Great Inventors Now Teach You 
Secrets of Practical Inventions 
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How would you like to be the inventor of the tin cap that now 


corks mi 


ins of bottles—and who gets a royalty on every one? 


How much money would you have now if you had invented 
the simple idea of putting a rubber tip on pencils? The in- 
ventor of the Gillette Safety Razor is said to have made as high 
as $2,500,000 a year! The inventor of the tiny snap fastener 
last year paid an income tax of $29,000. The man who invented 
the Autographic Kodak sold his patent rights for $500,000! 


sie con mais 
Sela ae tne 
deyimahy tert cine Eas 
sage ae es cia baie Ss 


Mii wedge shape pce of wood 

Couldn't “you develop an inven 
simple as these? Haven't you some 
even now-—for one of these Httle inventions 
‘which ean pay you wo much money? 


What Invention Is 


After al thing more than 

leaky faucet, a rattling window, a broken 
— 

vention. See. how 

ie {nvention inet guesswork or lind luck 

few favored mortals, “The truth i that ia- 


invention 


faoyone can learn, It is merely a matter of 
firs seeing someting to be fixe! and then of 
Hhinking of some peineiple which will fx it. 


at shows how easily you can de- 
velop your ability to invent 


That'sall, The whole thi 
able to think inventively 

Problem shown here proves that 
‘When you think iaventively the whole 
science of invention becomes as easy 
to learn as reading or writing. 


Why More Inventions 
Are Needed Now 


Hundreds of years ago, the world 
didn’t need many new things. ‘That 
is why few inventions were made 
Year. Bue now the world ha 
needs, more things to. be "fixed 
‘And that is why, in the United States 
alone, “aver” $0,000 inventions are 
patented every year! 

“The world wants better and cheaper Tight 
and power. ht will 
be eaten ha. wel 
‘weigh les and produce more power. Te wants 
Taster and lem conthy aeroplanes, motot cars 

nines: Te wants new ventions which 


rests on bring 
simp! 


for toys and other amusementn. Tt wants itt 
present Inventions to be developed m that they 
‘Will work better aid more ‘economically. 

Surely you have at least one. leaf 
invetition™-no matter 


day you sce things which can be improved or 
‘which must be “fixed.” Every day you can 
ideas for new inventions, ft cam be a new 
ind of mechanical toy. or soane device which 
will make your wife's howework easier. Tt can 
even be something as simple as the common 
Soteracker. ‘The man who invented the Kiddie: 
Kar, itis Feported, made gver $5,000,000! 


What Edison Says 


Could you ask the advice of any greater au. 
gets than ‘Thomas A. Edison’ He says: 
i TS” A’ SCIENCE © AND 


‘TION 


‘And now. for the frst ti 
Edison's advice. You can 
tion as a. profession—exactiy 
fare learning electricity, automobile mechanics, 
law, medicine, as a profession.” The Bureau of 
Inventive Science offers you the first course in 

mm ever deviaed, t has written 


this easy, fascinating training which will de- 
Yelop your ability 10 will be worth real money 


Learn Invention by Actual 
Practice at Home 


Hitherto jnventore had to work out the 
principles of favention alone.” But at what a 
ferric price in Jong years of discouragement, 
lost ume, wasted money! Now you can quickl 
Jeara, in your spare time at home, the secrets of 
faventioa which brought wealth and fame to 
Edison, Marconi and other great inventors. 
Today fifteen famous inventors tell you 
WHAT’ TO INVENT and HOW TO IX: 


gl 


ral 


VENT 


They tell 
wea 
esata 
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fairer 1 
omits how to. develop 


perfect them, 
hit B 


tell you even more: 
fenced! inventors have been defrauded 
Fewards because they: did ot know how (0 
Drotect their patent fights, “This great course 
Je great you Wa to Knowhow 
sell'your invention, how to get royaltier— 
how to get the most money for your ideas, 


New FREE Book 


‘The most fascinating part of this great new 
cone fa that ie teacher invention b 
practice, right in Your own 

Keston 


fi 


fe, interesting, that they em more ike & 
Pleasant game that Hke Instroction which can 
make you a successful inventor. 
‘A wonderful new book, 
you tore about the 
face ‘and ite simple new course in invention, 
Texplains in detail just how this course dex 
velops your ability to invent. Tt tells you how 
f faveniors work, ow to develop your 
fleas, Tow to net 4 
the 


‘nothing, eo send the 
‘coupon at once.”‘This bureau ix not connected 
‘with patent attorneys or manufacturers, Ita 
fouls’ purpose te ta teach you the 

practical invention used by 


Erventor "Wile forthe # 
BUREAU OF INVENTIVE SCIENCE 
Wisner Building, ‘a Rochester, N. ¥- 
VaUREAU oF tnveNTIVE SCIENCE 

4 Dept 38, Wiener Bly Rochester, Re Ys 
Page me yor ti bok Tn ence § 
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Earn $75 to $200 a Week 
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Why 


Earn While You Learn! 
FREE 


Go into Business—Make 
$3,000t0$15,000a year! 


|. COOKE, Directing Engineer 


ICAGO AUTO SHOPS 


Dept. Aas. 
1553 W. Madison St, Cie. It 


$25.00 in Prizes 


‘See top of page 8 in front of book for full detsile 
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‘More Money Making Opportunities 
‘on pages 8 to 21 
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CARPENTRY 


SELF TAUGHT 477 


Spare Time Reading Teaches Profitable Trade—Solves Problems 


_ Over a hundred million dollars worth of building is be- 
ing done every month! The biggest building boom in the 
history of the eointry., Men that know carpentry are in great demand. 
‘The quickest way to learn carpentry and get Your shage of the build- 
ing money Is by spare time reading of Atdel's Guides. Learn the 
fandamentals, then keep the volume you heed handy as a practical 
‘working guide." Carpenters everywhere will tell you that Audel's 
New Gulden are a Goo! Set, 


New Ideas -Modern Methods -Short Cuts 


See ce eae eae 
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re Carpenter's Best Friend 


Avoers} | AuveiS?  Auoeus! 
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‘AND AND ‘AND: 
Builpers | | Buiuperl ee 


Gute 


BUILDERS: 
MATHEMATICS 
DRAWING} 
5 | FRAMING 

nOwS LAYINGOUT 
ESTIMATES, FOUNDATIONS 
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Condensed Contents of Audel’s New Guides 


‘Guide No. Over 31 pages—1200 ilu 


PER MONTH-ENTIRE SET 


FREE EXAMINATION 
POCKET SIZE-FLEXIBLE 
11600 PAGES~3700 ILLUSTRATIONS’ 
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~ COYNE 
TRAINED 


‘With My 
Training You Can 
Earn $200 to$400 a Month! 


‘Don't sll your time fr a penny fo than, $50 19 $100 a 


ee 
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spare tne practice, You too, can win sucores ss a Drafting 
Expert 


1 TRAIN YOU 
AT HOME: 


You'll enjoy lifeasa Drafting p,, 


Expert. Short hours, big 
pay, fascinating 
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EN—BOYS 18 OR OVER 
MAIL COUPON IMMEDIATELY 


aT Work— Mo Layot— Paid Vacations 
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ANEW svo-tube RADIOLA— designed and built 

At $35 YouCan Add by world-famed engineers in the great RCA 
kes mame laboratories—priced at less than you could build it for 
ree pore doa nem eee athome! A real RADIOLA—including the tubes and 
Inbrief,evervhing —-Ruisiiter'passe the headphones. A new model. Improved in sensi- 
fries and the pull) to get long tivity and selectivity. Getting distance on the head- 


igudspeaker- i: phones, and near stations on a loudspeaker. Receiving 
frons WD-1 $30 clearly—reproducing truthfully. Its thirty-five dollar 


price means at last that every home everywhere can 


Or Buy Complete ? ; : 
RADIOLA ‘the om lee pina > tune in on the fun with a small receiver built for 
‘with Radiola Tit ia one cabinets with four big performance. 
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Announcing 


POPULAR SCIENCE INSTITUTE OF STANDARDS 


JOR some time Popular Science Monthly 
has realized the need of a central bureau of 
information where the man who is going to 


products, tools, or other technical, or 
sale ent, can go for impartial 


tised in this issue of Popular Science Monthly have 
been tested and have received the seal of approval 
of The Institute. ‘This approval i ated by 
the monogram 1.8, that appears on all radio and 
tool advertising in this issue. 
Fulldetailsof themethods 


need by establishing the 
Popular Science Institute of 
Standards, 

‘This Institute of Stand- 
ards is under the direction 
of Professor Colli 
Professor Bliss’ st 


experience in the 
ing of technical and 
echnical products as- 
readers of Popular 
Science Monthly that the 
‘The Institute will 
render will he authoritative 
nd absolutely unbiased. 
Associated with Professor 
Bliss is a corps of electrical 
and mechanical engineers 
and trained investigators. 
All radio equipment and 
tool products that areadver- 


POPULAR SCIENCE 


Monthly 


Guarantee 


Popular Science Monthly 
guarantees every article of 
merchandise advertised in 
its columns. Readers who 
buy products advertised in 
Popular Science Monthly 
may expect thatthese prod- 
ucts will give absolute satis- 
faction under normal and 
properuse. Readers in buy- 
ingthese productsare guar- 
anteed this satisfaction by 
Popular Science Monthly. 

Tue Pusuisuers. 


and the scope of the Popular 
Science Institute of Stand- 
ards will be found on 
page 34, 


‘This guarantee applies to 
all merchandise advertised 
in the columnsof this maga- 
zine, 

Popular Science Monthly 
guarantees that products: 
vertised in its columns will 
satisfactorily do the work 
for which they are adver- 
tised, designed and manu- 
factured. "This 
you can buy any product ad- 
rtised in the columns of 
Popular Science Monthly 
with absolute assurance of 
satisfaction, 
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cA Device found only 
on GREBE Receivers 


Asfor 
*Hair’s breadih” 
Dial adjustment 


wiz man who has once operated a Grebe 

Receiver reaches instinctively for the 
Tangent Wheel Verniers on every other 
receiver he thereafter tunes. 


This and other details of Grebe crafts- 
manship are fully covered by patents 
granted and pending. Inspect these details 
at your dealer’s today. 


A.H. GREBE & CO., Inc. 
Van Wyck Blvd. Richmond Hill, N.Y. 
Western Brunch: 451 East 3nd Street, Los Angeles, Cal. 
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ijen, occupied In the theatrical we 


Jeska eminently qualified to judge 
‘ther the celebrated trmgndienne 


Ralph Modjeski 


the “Quebec. Bridge shown” abives nearing” com 
‘leon. "He now ie chief engineer of the Dela 
iver Beidge at Philadelphia, Po 

the longest span ever built in the United ‘States 


Six Greatest Engineering Feats 
Selected by Ralph Modjeski 


TTEMPTING to select the six 
greatest engineering achieve- 
ments of modern times is like 
trying to name the six greatest 

men of history. Any list one 

is bound to be merely 


be influenced by prejudice or 
standards of judgment. 

Ten, twenty, probably’s 
that number of undertakhgs that have 
been completed by: engineering science 
| during the course of my life must be called 
|reat because of their vastness, their 
difficulty, or the benefits they have 
brought to mankind. 

‘The last half century has seen engineer- 
ing keep pace in many parts of the world 
with the progress made in other branches 


of science. Bridges, canals, power and 
irrigation projects, roads, docks, water- 


accruing to man, supply an infallible 
‘measure of the “greatness” of engineering 
projects. One must take into considera- 
tion also the time at which the under- 
taking was prosecuted. For in engineer- 
ing, things that were “impossible” or 
exceedingly difficult 50 years ago, or 
even 20 years ago, are accomplished ax 
‘a matter of course today by means of 


improved machinery and increased skill 
and knowledge, 

‘And sogif Tam to select the six engineer- 

that, in my opinion, are the 

that have been accomplished in 

times, I must include those that 


ssix arefin order of time: 


HE Suez Canal 
‘The Firth of Forth Bridge, near 

Edinburgh, Scotland 

‘The Assuan Dam in Egypt 

‘The Panama Canal 

‘The Roosevelt Dam in Arizona 

‘The Quebec Bridge over the St. Law- 
rence River. 


25 


26 POPULAR SCIENCE MONTHLY 


I cannot say truthfully that I re original capital of 200, franes was This work has continued up to the present 
member the construction of the Suez subscribed in y,and Egypt. day and now the channel, in every 
Canal, for it was begun April 25, 1859, The Su from Port dimension save the length, is virtually 
two years before I was born. Io, how- Said, whe ti to Suez, twice as large as when first constructed. 
ever, remember its formal opn is 100 vet ipecting the Once it required 36 hours for a vessel to 
November 25, 1869, evegts that I / Mediterranean with t it brings pass through. Now passage is effected 
ean recall aro tgemendous f the Occident 10,800 mile closer to the in less than half that time. 

enthusiasm as th through thef Orient ‘commercial advantage. 

canal on the follwing day of 56 vessels, "To DIG aSuee Canal today would be a 
headed by the Frene} Impfrial saeht relatively simple task. Modern 


L'Aigle carrying the Binpress Eugtnie. ‘engineering skill and machinery probably 
would shorten by half the time required 
for construction. But the builders of the 
forced to acquire their 
it own experience and 
to develop their own machinery us they 
went along. ‘They were pathfinders. They 
contributed a great achievement to en- 
gineering history and a mighty aid to 
commerce, and marked a new era in the 
‘world's progress. That is why I must call 
tthe building of the Suez Canal one of the 
greatest feats of engineering in the history 
of the world. 

‘To those who would say that the 
Panama Canal ix n greater monument to 
engineering skill than its predecessor 
‘across the Isthmus of Suez, I ean only 
reply that the Panama Canal undoubtedly 
is the most tremendous engineering 
achievement of all time. It does for the 
New World what the Suez Canal did for 
the Old—unites the Eust and the West, 
though on a scale vastly more lavish. 

In fact, the Panama Canal was an 
undertaking of such heroic proportions 
‘that the result is more than an engineering, 
achievement. It is one of the new won- 
ders of the world. But it was completed 
almost « half century after the Suez Canal 
was built, and in the interim the science 


doubtedly the:riost stupendous engineer- 
ing achievement the people of that time 

id known, and it had been carried to 
success in ‘the face of harrowing diffi 
culties—natural, financial, and. those 
reared at the outset by adverse public 
opinion. 

Tt was a project as old as history, for 
archeologists say that Seti, father of 
Rameses the Great, in the fourteenth 
‘century before Christ, began a canal and 
pushed its construction 60 miles before 
relinquishing his plan. Almost every 


‘The Assuan Dam. which impounds the waters of the mighty Nile, 
firieating the Valiey of the Nile ia Reypt for a total datance of 
“700 miles. Built 22 years ago, thie great engineering sructure 
Sil “Temaine the largest’ project’ of lis kind ever undertaken, 


ruler of Egypt from that time tothe days As originally con. 
‘of Napoleon Bonaparte had considered structed, the canal's 
the possibility of digging a canal through depth averaged about 
the Isthmus of Suez. 25 feet. It was about 

Tt remained for Ferdinand de Lesseps, 75 feet wide at the 
4 young Frenchman, to obtain the bottom, and its breadth 
necessary concessions and to raise sufi- at the watealine ranged 
cient funds to undertake construction. from about 160 feet to 

Some idea of the difficulties thatcon- a little more than 300 
fronted de Lesseps may be obtsined from feet. Vessels could pass 
the fact that the newspapers of 1858 one another only at 
called his attempt to finance the canal certain crossing places. 
Project a “swindle,” and that he was In 1876, though, the 
unable to obtain funds in the United work of improving the 
States, England, or Russia. All of his channel was begun. 


of engineering had made such giant 
strides that the problems of its builders 
‘were enormously simplified in comparison. 

It supplies the most striking illustration 
we have of the progress that was made 
in engineering in the nineteenth century, 
for de Lesseps, builder of the Suez Capal, 
‘attempted to construct a Panama Cabal 
following his first triumph and spent 
'$800,000,000, only to seore the most/co- 
ossal failure in the history of engineefing. 

‘The Right Hon. James \Bryce, later 
British Ambassador to the United tates, 
called the Panama Canal “the groatest 
Liberty man ever took with(Ngfure.” 
cannot hope to add anythiag to that 
statement. 


“THIRTEEN year after the completion 

of the Suez Canal there was begun jn. 
Scotland the greatest project in bridge eon- 
‘struction that man ever had attempted— 
the Firth of Forth Bridge. A vivid iden 
of the immensity of this structure is given 
by the statement of Sir Benjamin Baker, 
its builder, that it compared in size with 
the Inrgest bridge previously built in 
Great Britain as a Grenadier Guardsman 
‘compared with a newborn child, 

From bank to bank at the site of the 
bridge the Firth of Forth measures 8091 
feet—more than 14 miles. Foundations 
for the vinduet approaches had to be sunk 
in water almost 200 feet deep, a tre- 
‘mendous detail in itself. ‘The bridge is of 
the cantilever and central girder type and, 
but for the fact that the central cantilever 
could be placed partly on the Island of 
Inchgarvie, which stands about halfway 
‘across the ‘Firth, it is unlikely that con- 
struction would have been possible. And 
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yet, even with this aid supplied by 
‘Nature, the two main spans each are 1700 
feet long—almost a third of a mile. ‘These 
‘were the longest spans built anywhere in 
the world until the Quebec Bridge was 
constrpeted, more thaga quarter ofa 
centyty later. 

‘The Firth of Fofth Bridge was com“ 


pleted late in 1889, and 
formally opened by the 
Prince of Wales, after- 
ward King Edward VII, 
tn March 4, 1890, The 
huge tubular girders 
tse in ite construction 
five to it a peculiar 
Sppearance ef stability 
that is. borne out by 
the service it has given 
through almost 35 


years. 
‘The bridge has a 
clearance of 187 feet 


2 


above high water and its central tower 
rises 150 feet higher. Marked ingenuity 
‘was used in its construction. ‘The rolled 
material for the structure was taken to 
the site and fitged into place piece by 
pjece as a stegShip would be built, thus 
Obviating th necessity for heavy ma- 
ang lifting apparatus to place the 
magerials4 
As a febt of engineering, the construc- 
tion of a hyidge Jike this would be note- 
worthy, evetwatthe present day. At the 
time it’ was built it marked an epochal 
advance in engineering. 


‘THAT the Quebec Bridge, _ which 
crosses the St. Lawrence River in 
Canada, is more massive and has a clear 
span 100 feet longer than that of the 
Forth Bridge in no wise detracts from the 
glory won by the builders of the great 
structure in Scotland. For the Quebec 
Bridge was completed almost 30 years 
after the Forth Bridge, and, as in th 
case of the Suex Canal and the Panama 
al, engineering skill and knowledge 
hhad advanced with the intervening years, 

It was my privilege to aid as a member 


of the board of engineers in the construc- 
tion of this greatest bridge of recent years, 
which was completed in 1917. Its center 
span of 1800 feet still is the longest ever 
built. It is the heaviest, too, for, owing 
to the increase in size’ and weight of 
locomotives and railway ears, it was 
necessary to build the Quebec Bridge 
strong enough to withstand a stress 21 
times greater than that which ean be 
borne by the Forth Bridge. 

It is interesting that Sir Benjamin 
Baker, besides contributing the Firth of 
Forth Bridge, was associated eight years 

(Continued on page 126) ‘ 


Wonders 


‘Three baby Biue Jays. When Doctor Pardoe 
took this picture, the parent bird, with 


‘tasing imitation, gave the call of « hawk, 


OME of us travel thousands of miles 
‘and spend small fortunes in search 
of the world’s thrills and wonders. 

Yet others have learned to find never- 
ending adventures right at their own 
doorstep or in near-by fields and woods: 
where they are forever liscovering ‘new 
marvels of nature in things that most of us, 
pass by as commonplace. 

‘Such a person is Dr. Jonathan B. Par- 
doe, of Bound Brook, N. J., a dentisty 
profession and a naturalist by hobby. 
Since he was a barefoot boy of 10, with 
‘eamera and a Gordon setter, he has spent 


Set "the Heron builds in 
‘csloaies commonly known 
rookerien. its home, ually 
Structed of « fow 


‘woven together 


POPULAR SCIENCE MONTHLY 


at Your Doorstep 


Doctor Pardoe has found, too, that 
birds al pets. Four baby owls 

ight home from one of hin 
yme so tame that they would 
shoulder! Likewise he tamed 


every spare moment roaming the fields 
and woods, watching the exciting dai 


and insect, and recording these events in 
remarkablophotographs. 


He has/felt the teeth Af a ange that became the inseparable 
possum. He has watched the cours friend of his dog and would ride around 
cing bird battle to vicfory against ’s back, joining the chase for 
ighty fawke~He has ‘upon I irrel of rabbit. 

timid wrég, entering her nest in the end All the adventures, and many more 

2 hollow tree limb. He has come upon like then Doctor Pardoe has preserved 


hs, some of which ure repro- 
duced here. He says any one of us can 
find things just as interesting, 


a deadly rattler swallowing a brother 
‘make. He has seen how a mother garter 
snake cares for her 87 young. He has 
helped a beleaguered land turtle to rid 
itself of seething army of black ant 
and he has been surprised by a snappin 
turtle oda flaged with mud and 
grass agai 


Jenny Wren, with a spider in her 
init shout to enter her nest ta 
the end of a hollow limb. Many 
ays of patient waiting were ree 
‘gure to make this remarkable 
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Discovered by a Cameraman 


“These tree baby Screech Owls were beoaght 
home by Doctor Pardoe from one of hi 
i 
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He Sees by Radio 


The Dramatic Achievement 
of a Great Inventor Who 


a4 


a few weeks ago, T had the extraor~ 

dinary and positively uncanny ex- 
perience of talking face to face with a man 
who was actually in a room at another 
tend of the building. His voice came to me 
over the radiophone, but for a few seconds 
Taaw him in life size and full detail on the 
‘white wall in front of me. 

No spiritualist’s nance could have pro- 
duced an effect more weird than this of 
seeing a man whom I knew to be half a 
hundred feet away from me and sereened 
from my sight by substantial walls. And 
yet I knew that in reality there was 
nothing mysterious about it. Only a few 
minutes earlier the man whose) ghostly 
image looked down on, me fromthe wall 
had explained to me exactly hoy he was 
able to project himself throygh, solid 
‘woodwork and plasteh, For th amazing. 
thing I was witnessing Was merdly a dew 
constration of @ new wobder of Bcience— 
radiovision, dbvéloped Jy C.\ Fradets 

jenkins. 

‘This invention is not afmethod of trans 
mitting moving-pictus@BY radi 
though it makesy'thg transmission of 
movies possible, he gamera is not used. 
Rather, what Jénkigs has devised may 
be described as A.s6rt of supertelescope, 
‘one whose field of vision is neither dimmed 
by distance nor obscured by barriers; a 
contrivance that makes it possible to view 
far-away events the instant they take 
place, just as the radio permits us to hear 
distant sounds as they occur. 

The apparatus still is in the experi- 
mental stage. Jenkins does not claim 
perfection for it yet. But so confident is 
hhe of success in the near future that he 
already is planning a dramatic public 


i A laboratory in Washington, D. C., 


Wouldn't Stay Discouraged 


By Norman C. McLoud 


EF 


conversation in the sign language with a 
deaf-and-dumb man in Washington, thus 
siving to the deaf mutes their first tele- 
phone, After that, he says, it will be 
only a short time until sporting events, 
and other public spectacles will be begat 
cast for the eye, precisely as descri 
of them now are broadcast for the er. 
No doubt you are morg by less familiar 
with the name of C. FragcisJenkins, butf 
you probably do not kyow that he hol 
an indisgdtaBle right/to be num 
among Afherica’Agreag inventors. It 
he whofnvented the fhovingepicture pro 
jectingl machine 30 Years/ago, thereby 
changing the movies from a child's toy 
into @n instrungent of vast commercial, 
artistle, seientife, and educational value. 


*T HIS Tavention brought Jenkins very 
little fame, and no money at all. In 
fact, his experiments plunged him into 
debt. The world of science, however, has 
accorded him recognition. ' He bears the 
unusual distinction of | having been 
honored twice by the Franklin Institute 
of Philadelphia for his invention. One of 
his choicest possessions is a letter from 
Alexander Graham Bell, inventor of the 
‘telephone, praising him for his early 
motion-picture projecting machine, But 
fate played a strange prank in denying to 
Jenkins recognition from the public, to 
‘whom undoubtedly moving pictures have 
meant most. 

Jenkins, though, has accepted this fact 
‘with a complacency that is characteristic. 

“My projecting machine,” he told me, 
“represented more than four years of 
persistent effort. When I first demon- 


Washineton, 
Philndelphin, Pa 


Sompliahed in three 
‘mimtes by the newly 
faveated. apperatun 
shown ae “the eft 


ted it in 1894, there was not another 
device like it in the world. After the pub- 
lication of the details of my method two 
‘ypars later, machines of the same kind 
sprang up like mushrooms, and within 20 
fhonths three times as many patents for 
fooving-picture apparatus were issued as 
Pond been granted in the 30 yenrs proced- 
i 


“WHEN I realized that my invention 
was going to pay me only in self- 
satisfaction, I did what many people 
would regard as a strange thing. At the 
time I was secretary to Sumner I, Kimball, 
executive head of the United States Lite: 
Saving Service. My salary was $1600 a 
year; good pay in those days. But I gave 
‘up my job to devote my entire time to 
invention. T'was determined to make a 
go of invention or starve trying. Well, I 
Haven't. starved, neither have 1 been 
cured of the inventing habit. 

“So you must have made a go of it?” I 
suggesied. 

“That depends on how you look at it,” 
said Jenkins. “I have some wealthy 
friends who are frankly sorry for me be- 
cause I haven't made as much money as 
they have. However, 've taken out more 
than 300 patents, I've had plenty of inter- 
‘esting experiences, and some of my inven- 
tions probably have lightened the burden 
of some of my fellow me 

“Most of my inventions were pot- 
boilers—things I sold for from $250 to 
$2500 to give me a living and pay for the 
sreater things T had in mind. A motor- 
riven lawnmower, an automobile. tire 
chain, and a check protector probably are 
typical. 
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The Secret of the Giants 


strange New Facts about Glands—Tiny Drug-Stores of Your Body 


By Prescott Lecky 


Department of Paychology, 
Columbia University 

GIANT from the backwoody, 

arriving in Hollywood recestly> to 

begin his career as a motion-picture, 
tor, furnished the newspapers with a 
wrevfire humorous story that set” the 
ution grinning, For the 
ant, in order to accommo- 
ite ‘his architecture to the 
mitations of a Ford ear, had 
ita hole in the top’ and 
rotruded his head and neck 
wrough the aperture! No 
pubt we shall see him in 
apatick comedy before long 
ad whether he is a comedian 
"not, undoubtedly he will 
jeceed in. entertaining us. 
e ism giant, and that is 


ough, 
Giants have been a source 
"wonder since the dawn of 
story. We think of the 
ant as a superman, which is 
ily one step removed from 
inking of him as supernat~ 
fal. Somehow he seems in- 
plicable in natural terms, 
But now the mystery of 
giants is going the way of 
her mysteries; for science 
ws found the key to gigan- 


sm, 
‘The key lies in a few bits of 
ssue vo small that they can 
» held in the hollow of your 
and, yet so important that 
ey even may unlock the 
nermost necrets of the proc~ 
wes of life and death. Seat 
red about the body—in the 
mad, neck, and trunk—these 
nimportant - looking little 
anular masses in reality are 
ny chemical laboratories—a 
hole chain of bodily drug- 
ores, dispensing  wonder- 
orking remedies of their 
wn manufacture, 


30 NEW are they to the sei- 
) entific world that they 
il ure known by three dif- 
rent, names—“endocrin or- 
hs," “ductlese glands," and 
he lands of internal seere- 
on.” ‘They empty their 
eretions directly into the blood vessels 
at nourish them, and so are distin- 
ished from the so-called duct glands, 
hich pour out their secretions through 
thes or duets and deposit. them upon 
ther the inner or outer surfaces of the 
nay. 

‘The important ductless glands are the 
tuitary, pineal, thyroid, adrenal, gonads, 
iymus, and the island ‘ells of the pan- 
eas. ‘The wonder-workingremedies they 
crete are known by two names—“auto- 
ids,” meaning “self-drugs”; and “hor- 
ones,” meaning to arouse or stir up. 
hey act 18 body accelerators, and some- 


power of 
3s belief, 


times as body brakes, Th 
their action on the body pas 

Through the discovery 6f the locations 
and functigae"ol certaid of fhese body 
chemicalf laboratories, gree reseggth 
Iaboratofleace writing a ngw and far- 
velous drama gf science 

It is @ tale’not only offgiants,. but of 
Tildgets as well; also off fat ladiewhid 


human skeletons. And it goes even 
further, concerning itself vitally even 
with the water you drink, the food you 
eat, and the medicine your doctor may 
subseribe. You have seen in the papers 
recently that large cities are considering 
‘the matter of putting iodin into the city 
water. That is part of the story. So is 
the recent advice of the United States 
Bureau of Fisheries that you should eat 
more salt fish. So is the discovery of in- 
‘sulin, the wonderful remedy for diabetes, 
by Dr. Frederick Grant Banting, of 
‘Toronto, Canada. 

In short, the drama of life that science 


is unfolding’in a few small glandefffomises 
to bosom, when compléted, the most 
imfiortant body of information, from a 
human standgoint, yet discovered. 
ConsidergfoPgxample, the single item 
fof insulin—one Jof the autocoids, or 
chemical secretighs, which Doctor Bant- 
{ing extrabted {6m certain glandular cells 
fof the panereas. In the few short months 
since its discovery, practi- 
cally every other diabetes 
remedy on the market, along 
with much of the old-fash- 
ioned medical procedure, has 
been thrown into the discard, 
‘What does this mean for the 
future? What will be the fate 
‘of our concoctions and patent: 
medicines in use today? What 
will drug-stores carry on 
hele shelves 20 years from 
now! 


UCH of the evidence 
ME concerning the fune 
tions of the ductlems glands 
has been obtained experi 
mentally by administering to 
the human body secretions 
taken from the glands of 
animals, Tn some eases an 
contire gland has been grafted 
into the body. Other evi- 
denees come from clinical 
‘caves in which over- or under- 
secretion of the glands can be 
demonstrated. 

‘These observations and ex- 
periments offer a basis for be- 
lieving that before long it 
may “be possible to grow 
siants experimentally (pro- 
vided, of ‘course, any one 
wished to be a giant}), just as 
botanists grow giant’ plants. 
Note the word possible. ‘This 
experiment never has been 
attempted on a human being, 
and probably never will be. 
But even with the elementary 
knowledge and technique 
ow available, such experi- 
ments, performed upon dogs 
and other animals have shown 
some measure of success. 

Perhaps our children or 
grandchildren may see dogs 


as large as horses produced by 
this means. This, too, is 
speculation; but remember 


that lizards grew to be 60-foot dinosaurs. 

One of the main sources of such sci 
tific romancing is the pituitary gland, an 
insignifieant-looking button of tissue, 
somewhat smaller than the end bone of 
‘your little finger, known as “the gland of 
‘the giants.” It'is situated just back of 
the root of the nose in a bony socket of ite 
own—a skull within a skull. 

Few if any parts of the body are so 
carefully fortified against accident and 
injury, and with good reason, for, its 
removal invariably causes death. The 
gland consists of two lobes, an anterior, or 
front lobe, and a posterior or back lobe, 


2 


Each has a different function. Now the 
anterior lobe of the pituitary, small as it 
{s, seems to dominate the bony growth in 
the body and regulate the size of the 
skeleton, An oversecretion of this lobe 
causes the bones to grow with astonishing 
rapidity, and this is the cause of gigant- 
ism. An undersceretion, on. the 
hand, prevents the growth of 
results in one form 

Many’ lines of 


conclusion. In few 
dwarfs who ray 
study, the ex 


itary 
ceedingly small and wasted. 


variably an aby 

‘The most 
vincing evidapée, 
however, is to be 
found 


pituitary secretion 
from natural 
‘causes can be dem- 
onstrated. ‘The 
story of John 
‘Turner, reported 
by Dr. Harvey 
Cushing of Hare 
vard, is a typical 
example, 

At the age of 15, 
John Turner began 
to grow rapidly. 
‘He developed 
‘tremendous appe- 
tite, and is waid to 
have taken a pint 
of whisky regue 
larly for breakfast. 
He shot up to a 
height of eight 
feot three inches. 
‘When he went toa 
hospital at the age 
of 36, suffering 
from "an over- 
growth of the knee 
joints, his weight 
was found to be 
275 pounds, in 
spite of extreme 
emaciation. 


a child’s undershirt for a sock, and 
hoes were 15 inches long. ‘The bon 
‘of the face were so overdeveloped that the 
ears were located far to the rear of the 
head. ‘The brain was weighed after death 
and found to be of gigantic proportions, 
weighing 4 pounds, 214 ounces, or 1884 
grams, believed to be the largest on rec- 
ord. (The average brain weight is 1400 
grams.) 


EXAMINATION showed the pituitary 
enlarged to several times the normal 
size, When the pituitary begins to over 
‘secrete in later life, the bones thicken but 
do not lengthen. 

‘This example represents abnormal ex- 
tremes, but there are many normal men 
of the pituitary type who share the same 
characteristics in lesser degree. Such men 
have large bones with heavy joints, 
‘especially noticeable in the hands and 
feet. The teeth also aro large, and the 
nose, jaws, and other features prominent. 
Often the arms and legs are hairy. 

‘Unless offset by abnormalities in other 


Ht 
ty 


EE 
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glands, a large, well-nourished br 
another pituitary characteristic, 


‘the research work goes 
dso slowly. It is also a good thing 
ar in mind when you read advertise- 


reducers, ““pep-makers,” ete. Most 
are like popguns—they make their 
ttle noise and not much happens. But 


Indicate New York, Philadephia, Boston, Buf: 
filo, Detroit, Chicago, Milwnulee 


endocrin extracts are heavy artillery, and 
the amateur will do well to leave the bom- 
bardment to experts. 

‘Thus, in spite of the Chinese wall that 
nature has built around them, the secrets, 
of the pituitary are slowly being solved, 
even though as yet we have caught only a 
glimpse of their wonders. As experi- 
‘mental work accumulates, the evidence 
rows more convincing. If we are indeed 
approaching a new era in medicine it well 
may be called the age of the endocrins. 

“More and more,” says Dr. L. F. 
Barker of Johns Hopkins, “are we forced 
to realize that the general form and ex- 
ternal appearance of the human body de- 
pends, to a large extent, upon the func- 


conditioned by the productivity of our 
glands of internal secretion. 

‘The pituitary gland is suspected of 
other interesting functions, It is believed, 
for example, to be the agency that pre- 
serves in the blood the same proportion of 
ssalt that there is in sea water; our original 
blood, according to the theory of evolu- 
tion, having been sea water itself, ‘That is 
why you are urged to eat salt fish. ‘The 
pituitary, or its forerunner, is present. in 
marine organisms as low as the starfish, 


PERSONS in whom the pituitary gland 
is underdeveloped are charactersti- 
cally drowsy, with low power of assimilat- 
ing food, subnormal temperature, slow 

pulse and ‘insen- 
sitivity to pain and 
emotional stimull 
‘These also are the 
characteristics of 
hibernating ante 
mals, and it has 
been’ found that 
the pituitary in 
such animals grad 
ually shrinks as 
the period of “hi 
bernation ap- 


[ig 


tion of the gland 
may bear some re- 
lation to the enig- 
ma of sleep. 

is believed 


+ Cincianat, 
‘Lo 


nant anterior pitul 
tary gland is likely 
to have a vigorous 
commanding. per 


sonality, whereas 
the man with a 
dominant posterior 
pituitary “may ba 
‘somewhat  effer 
te, 
‘That is by no means certain, but that 
some connection exists between balance 
of the glands and personality is undeni 
able. ‘The nervous system stimulates the 
glands, and the glands in tum stimulate 
the nervous system. ‘The theory is growing 
that insanity itself’ may have its basis in 
the glands. 

Do you realize what this means? It 
‘means that behavior is controlled not only 
by the nervous system, but also by the 
blood stream. Tt means that your “nery. 
cousness” may not be wholly a matter of 
nerves, but partly a matter of your blood 
chemistry, And it may mean, some day, 
that a bit of this magic secretion mixe 
with your food or injected into your arnt 
may change not only your physical ap, 
pearance, but your disposition as wel. 

Conceivably, indeed, the salutation 
the future may be, “How are your end 
crins today?” 


IN EX? zponth—The thyroid glane 
and its functions; how it is be- 
Tieved to affect our physical and menta, 
development. 


gallons of water. When you 
Consider ‘that practically 
‘every sources subject to pol- 


(PODAY.75 ner cent of the population 
‘of the United States drinks water 
that has been sterilized by minute quan- 
tities of chlorine gas, 25 ounces of which 
often is. sufficient to purify 8,000,000 
[Pounds of polluted water. This form of 
freatment, while entirely harmless to the 
consumer, has been found the most 
‘effective destroyer of all disease-bearing 
germs, expecially those of typhoid and 
tery, . 
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How Science Purifies 


Your Drinking Water 


ing taste or odor to the water and 


absorbed during storage, At the 
‘same time, it takes up oxygen from 
tthe air, which in itself is an effec- 
tive disinfectant. Tron present in, 
the water involution changes 
form and goes into s 
after which it is filtered out. 
‘Aeration further breales up and 
retards the development of many 
Vegetable organisms that other 
‘wise might taint the drinking water 


MUNICIPAL _bacteriologist, 
‘counting the number of bacteria 
in a sample of water. In our large 


cities every precaution is taken thatno 


Sisease bacteria, especially those that 
ewelop within a short time at body 
temperature, ae carried to water con 
cel in tnt oes boye wit caters 

in fat game age with caters 
jelly in which bacteria develop. These 
faye are incubated a various me 
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Laboratory Tests to Guide You in 
Selecting Radio and Tools 


Announcing The Popular Science Institute of Standards 


ITH this issue Porvtar 
Screxce Mowtaty — in- 
augurates an extraordinary 

and, at the same time, the most useful 

service ever offered to the readers of a 

scientific magazine. Under the direc 

tion of eminent engineers it has 

established Tux PoruLar SctENce Iv. 

STITUTH OF STANDARDS, a trustworthy. 

and effective organization for the 

guidance and protection of readers in 
the purchase of tools, radio equipment, 
and other articles of a technical ot 

‘semi-technical nature. 

‘The Institute of Standards has 
been created to determine by scien= 
tifle test and inspection the efficiency 
and worth of mechanical and elec 
trical products to the users, and thus 
furnish authoritative and’ impartial 
advice to prospective purchasers with 
regard to the products tested. It will 
bbe, in rhort, safe and accurate index 
to reliably made mechanical articles. 

By using the service offered by the 
Institute, all readers of PoPutar 
Scmnce’ Montuty, whether experi- 
enced in mechanical and electrical 
matters or not, will be able to make 
purchases. of* tools, radio apparatus, 
and similar equipment in full con 
fidence that in their purchases they are 
receiving value for their money and 
obtaining honestly made goods of merit. 

‘The Institute of Standards, by making 
approved tests of mechanical and elec 
trieal products, performs the double 
service of pointing out articles that will 
rive service and satisfaction and pro 
tecting the readers of PoruLan Science, 
Montunny from the possibility of selecting 
inferior articles. 

No service more useful and more 
necessary probably could be undertaken 
t the present time. If you have bogght 
fa radio set or radio parts rgcently,fyou 
probably do not need to/re told how 
difficult it is for one whed& not an expert 
to differentiate tnébween \high grade 
products and th(ifferior prpducts thie 
are manufactured to attrach the” inex- 
perienced radio enthusiast 


IMILARLY, largo(qudntities of in- 

ferior foreign tool have been un- 
Joaded on the American market lately. 
‘These tools—automobile wrenches, for 
example—to the inexpert eye seem 
exactly like the high grade products of 
established manufacturers. Indeed, they 
are frank imitations of good tools—in 
everything but quality. 

Expert advice is the only protection 
that the ordinary man could have against 
purchasing these valueless articles, and 
it is in order that expert advice may be 
available for all its readers everywhere 
that PoruLar Science MoTHty has 
established the Institute of Standards. 

‘The Institute of Standards is under the 
active direction of Professor Collins P. 


- 


Bliss, Head of the Departmedt of Me- 
chanical Engineering and Direchor of the 
Testing Laboratories at N@w York 
University. Dr, Hazen \G. As: 
socinte Professor of Mechgnical Bngineer- 
ing at New, York University, is Basociate 
Director gf the Instityte’ ‘Phere is 
available(for ‘Tye Pogtian Berexce 
‘STITUTH OP GTANDARDS staf, more 
than $300,000 yertiy-of equipment and a 
fully organiaéd staff of technical experts 
for the testing/f radio apparatus, tools, 
and similar pquipment. 

Organization of the Institute was 
Affected the beginning of this year, and 
‘sifice then Professor Bliss, Doctor Tyler 
‘and their assistants have provided for 
definite tests and definite methods for 
‘separating reliable radio apparatus, tools, 
and other mechanical and electrical 


‘equipment from those of questionable 
worth. 


JN ,QRDER that readers may ree- 
‘ognize equipment that has been 
tested and approved, the Institute 
issues a seal and a certificate of ap- 
Proval to the manufacturer of an 
article that has passed the testa. ‘This 
entitles the manufacturer to display 
the insignia of the Institute as a 
token that his product has been ap- 
proved and is guaranteed to the 
readers of PoruLak Sctexce: MonTHLY 
as an article of sound quality, good 
workmanship and materials, one that 
will perform satisfactorily ‘the work 
for which it has been designed, and 
that meets the claims made for it by. 
the manufacturer in the columns of 
PoruLar Science MonTHLy. 

Under the guarantee of its seal, the 
Institute of Standards will adjust any 
possible dissatisfaction arising be- 
tween a purchaser and manufacturer 
because of the failure of an approved 
article to give satisfaction. Where a 
product approved by the Institute fails 
to give satisfactory service, the In- 
stitute will take up the matter of 
Yajustment with the manufacturer, 
Anthitthe manufacturer fails to adjust 
‘the mater satisfactorily, Tux Porv 
LAR ScteNge INSTITUTE OF STANDARDS 
will eitherftepair the article purchased 
ot peplaet/'t with a perfect one. 

The Institute ‘guarantees without res 
ervation that any approved product is 
good value, that it will justify the manu- 
facturer's claims made for it in PortLan 
ScteNce Mowruy, and that it will give 


satisfuction under normal and proper use. 
ide on the original tests 


factured subsequent to approval prove to 
bbe of inferior quality to those first tested, 
the Institute's approval will be revoked. 
‘The Institute’s tests are not conducted 
with any idea of determining the relative 
merits of various articles in the same 
class. If two radio sets, for example, sell 
for the same price, the Institute of 
‘Standards cannot ur 
dertake to express an 
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tools, it is necessary that the steel recei 
the proper heat treatment; also that it 
should havea certain hardness and temper. 
All these factors must be investigated 
and tested. Subsequently, a special test 
relating to the particular tool under i 

vestigation must be devised and applied. 
While many of the existing types of test- 
ing machines are available for this 
purpose, it is necessary in many cases to 
perfect ‘special machines that can be 
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‘tubes, tuning units, and other radio parts 
similarly tested in actual use in re- 
ceiving broadcasting and by means of 
specially arranged laboratory tests, 


UP Rothe present time, only tools and 
radio instruments have been under 
test. ‘The scope of the Institute's work, 
however, will be enlarged gradually to 
include ‘the testing of automobile ac- 
cessories, paints, paint brushes, electrical 

apparatus, and many 
ther kinds of "mer 


opinion as to which of 
the two is better. All 
that the Institute can 
say with regard to any 
article ia that it is, or 
is not, of sound value 
and will, or will not, 
rive satisfaction. In 
‘other words, the ap- 
proval of similar prod- 
ucts does not mean 
that they are neces- 
sarily of equal quality 
or merit, but that for 
the purposes for which 
the product is manu- 
factured and sold, as | 
stated in the columns 

of Porutar Scumxce 
Monrany, it will give 
satisfaction when prop- 


erly used, 
A SENSIBLE | per- 
non does not ex- 
pect to get as much for 
five dollars as he can 
got for twenty-five. By 
the same token, the 
et that the Institute may approve both 
a five-dollar article and one costing 
twenty-five dollars, does not mean that 
fone article is as good ux the other. 
Neither, for that matter, does it mean 
‘that one is any worse.than the other./ It 
does mean, howover, that each article is 
worth the price asked, ani will do gatis- 
factorily the work’ it is degigned to fio. 

‘No service and guarantge of radfo a= 
paratus and tools on theseomprehépsive 
basis on which Ty PAPULAR Scibwor! 
InstituTe oF St¢NpARDS is conducted 
ever before has ‘ween offered to the 
readera of a magazine. 

Radio sets, tools, and other mechanical 
appliances differ so widely that very 
different tests are required to demonstrate 
tthe value in each case; but in one respect 
all tests conducted by the Institute of 
Standards are similar—every article is 
given both a laboratory test and a 
Practical test of actual use, 

In many eases, also, inspection of manu- 
facturing methods at the factory where 
1 tool, for example, is made is helpful in 
determining quality, and such inspections 
are made by the directors of the Institute. 
Every possible effort is made to determine 
absolutely that products offered to 
readers of POPULAR ScIENCE MONTHLY 
are of good quality. 


‘HE quality of a tool, of course, de- 

pends largely on the quality of steel 
from which it is made, Hence, one of 
the first necessities in establishing. its 
grade is to determine the physical 
properties of the materials used in its 
manufacture. Then, in making certain 


applied to the particular tool under test. 
‘The complete plan of tests worktd out 
by the Director of the Institute infolves 
not only the pag of well equibped Jabora- 
tories and ghachine shops, /but afro the 
checking AT alf tests madoobyfmanu- 
facturers Wwhera|these areféf valy in de- 
termining the fherit of ay prodfict. 


AFTER ste technical teste/and in. 
vestifations are concluded, the tool 
is put to practical use to determine what 
difficulties, if any, the average users may 
experience with it 

Since the prime purpose of the In- 
stitute is practical—to determine for the 
readers of POPULAR SciENCE MONTHLY 
whether tools and mechanical instra- 
ments will do the work they are supposed 
to do—the new apparatus being developed 
for laboratory tests likewise is practical. 
It is designed solely to inform the man 
‘who wants tools or mechanical instru- 
ments what tools and instruments will 
tive him satisfaction. 

For radio sets, the tests are designed to 

electrical’ efficiency, selectivity, 
sensitivity, and mechanical'construction, 
Besides being tested by the reception of 
ordinary broadcasting, the sets also are 
tried out in conjunction with a miniature 
transmitting station erected in the 
laboratory, which permits the tester to 
vary the strength of the signals to be 
received. 

Loudspeakers and headphones are 
tested for tonal quality and distortion, 
not only in actual use with a radio re- 
ceiving set, but also by means of special 
‘sound-producing apparatus. Vacuum 


chandise, 
It should be under- 
stood that although 
tute of Stan- 


maintained by Poru- 
Lar Sctexce MonTuLy, 
it functions as a 


decisions made entirely 
by its directors_and 
their laboratory. staff, 
‘The Institute will ap- 
prove or disapprove an 
article only on a basia 
of facts revealed by 
scientific and practical 
teats 

Tue Porvran 
Science INsriTUTH OF 
STANDARDS in first and 
last a service for the 
readers of POPULAR 
Science Monta. Its 
aim is to. safeguard 
them in their purchases of mechanical 
equipment, and in order that the In- 
stitute may function with greatest offl- 
cioncyrand widest usefulness, readers of 
this magazinoy in making purchases, are 

wg full use of itn service, 

By looking {ori PoruLan SCIENCE 
Insriture oF Sraxpanos’ insignia, Ine 
dicating "approval, yo ean protect your 


‘The seal of aoproval of THe Porctan 
Screxer ixertFore oF STAND 


to you by the Institute on request 


selves with the Institute's guarantee, 
Advice will be given freely, and may be 
‘accepted with confidence. 

Popular Science Montaty will be 
glad to furnish, upon request, a list of 
Products tested and approved by THE 
Porutan ScIENCE INSTITUTE OF 
STANDARDS. 
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Driving the Store to Your Door 
Novel “Taxi Grocery’? Combines Unusual Service with Economy 


By Lynn B. Dudley 


ELLING foodstuffs from 
door to door—earrying, 
the store to the cus 

tomer—is not a particularly 

new idea in itself. ‘The wagon 

‘of the food peddier isa feature 

of life in the towns and cities 

of this country that antedates 
the memories of the oldest of 

us, But it has remained for a 

concern in Detroit, Mich., to 

make use of the ‘idea on a 

really large and useful scale 

by equipping a big motor van 
asa store on wheels capable of 

supplying families within a 

radius of 35 or 40 blocks with 

a complete stock of groceries, 

breads and cakes, fruits, 

green and staple vegetables, 
meats and drug sundries, 

‘This novel motorized store 
fn said to combin 
able features of the " 
cearry” chain stores and of the 
higher price stores that de- 
liver goods on phone order, 
without possessing the disadvantages of 
either. ‘Thus, while the low prices of th 
chain store prevail, the busy housewife is 
enabled to do her own marketing without 
lows of time and without the inconvenience 
of carrying heavy packages a distance of 
several blocks, 


HE “taxi grocery" is able tomaintain 
these low prices while giving extraor- 
dinary delivery service, for several rea 
sons. First, its upkeep is negligible com- 
pared with the overhead coapaf operating 
‘an ordinary store, It Iris6nly\one clerk, 
who also i» the driver ad cashipr. Rent, 
light, heat, window displays, And other} 
‘expense items that add heavily fo the cost} 
of conducting the usual store,And which, 
‘of course, are borne by tib-eustomer, 
virtually are eliminates 
‘Then, instead of drdwtig an indifferent 
trade from a radius of from three to five 
blocks, the traveling store covers an area 
of several square miles, and supplies a 
correspondingly large list of customers 


an 
She advantage of “can and carn” prices IGserves a wide terry 


receipts of the average chain stgfe ares 
than $500 a week, those of the nlatorstgre 
are reported to fe averaging well ofer 
$1000. Further/thd increased numbef of 
feustomers overfthoed of the average sfore 
hhas resulted ig a tufnover of stock fun- 
heard of in the grotery or meat tade. 
‘The turnover af the gsual chain stores 13, 
timen.a year. ‘That’of the store on wheels, 
is 109 times. 

he floor 
W22 feet by 734 feet. Ingenious arrange- 
ment of the commodities on shelves and 
in bins, each marked with its own price 
tag, permits 10 or more persons to wait on 
themselves at once without crowding. A 
Jarge basket conveyed by an overhead 


carrier ia supplied to the cus- 
tomer when she enters. Into 
this she places the goods she 
desires to purchase as she 
makes the round of the store; 
then the goods are checked 
and wrapped by the driver 


te 
use are carried as ordinary 
stock, but orders are taken 
for ali kinds of meat, and de- 
liveries are made on the fol 
lowing day. ‘The ear has only 
‘one show  window—in the 
rear. In this vegetables and 
fruits are displayed, Potatoes 
and similar bulk vegetables 
are sacked in varying quanti- 
ties all ready for the cus 
tomers. 


AX INGENIOUS system 
of hot-water heating 
from a central plant in the 
cooling system of the motor, 
keeps the traveling store 
warm during cold weather. 
Ventilators remove the odors 
‘of burning gasoline and oll. 

‘The first taxi grocery was put in service 
by the Wright & Parker Co,, of Detroit, 
san experiment. ‘The idea hs proved s0 
successful that a flee of similar cars has 
been gpdated, and a Warehouse and garage 
aryeing built: taevelop the motorized 
‘theory service gh a large scale. 

‘unprovempfits suggested by the trial of 
the gst mofFing store will be incorporated 
in thomefhat are to follow, and it is con~ 
templaéld extending the range of service 
widely 

‘Th plat include the addition of a 
laundry service and a banking system, as 
well alpto'take orders for coal and pos- 
sibly other similar commodities for deliv 
‘ery on the following day. 

Should these additional features prove 
successful, it is not impossible that this 
unique system of household service even- 
tually may revolutionize the present-day 
system of distributing food and other 
household necessities, incidentally reduc~ 
ing the cost of living. 


(Base forming an steracuve dip 
Seqetabier The guodsere well daplayed on three 
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A Poor Man’s 
$250,000 Gift to Science 


By W. D, Thomson 
S's time in the spring of 


25 there will be opened 
at Ohio Wesleyan Uni- 
versity, Delaware, Ohio, an 
astronomical observatory’ that 
will house the third largest 
telescope in the world. 

In itself that is a remarkable 
fact, for Ohio Wesleyan is a 
relatively small college, having 
Jess than 2000 students, Even 
more remarkable is the fact that 
the telescope, unlike other great 
astronomical instruments, is not 
to be used for research by 
Tearned scientists exclusively. 
‘On the contrary, its donor 
‘specified that it must serve, first 
‘the students of the university, 
then the general public, and re- 
search last of all. 

‘But the most amazing feature 
of all is the circumstances under 
which the college comes into 
possession of its gift; for the 
telescope and observatory rep- 
resent the achievement of one 
‘man's purpose, won at the 
cost of almost unbelievable self- 
sacrifice, perseverance, modesty, 
and steadfast devotion to the 
‘cause of science. 


he had shared his secret am- 
bition, did not change their 
modest seale of living. Professor 
Perkins never cashed the divi- 
dend checks from the enterprises, 
in which he invested his money, 
‘but reinvested the return in 
securities; for each new oppor- 
tunity of earning brought him 
closer to the achievement of his 
ambition, His sister and his 
brother - in - law contributed 
$75,000 to the telescope fund; 
otherwise the money came en- 
tirely from him. Only once did 
he and Mrs. Perkins relax from 
their rigid economy. ‘That was 
when they took a trip around 
‘the world following the pro- 
fessor's retirement. 


JROFESSOR PERKINS lived 

to fulfil his ideal, for it was 
he who broke ground for the 
observatory, while his wife, who 
died six months later, proudly. 
watehed the consummation of 
the purpose to which they had 
dedicated their lives. 

‘Unusual mechanical features 
of the Perkins telescope will 
make it even more remarkable 
than the two instruments that 
surpass it in size—the 100-inch 


‘The telescope and observatory 
fare the gift of the late Hiram 
Mills Perkins, for 60 years a 


member of the faculty of the university, 
who died a few months ago at the 


Every cent that was his, 
purchase the telescope 


bring astronomy 
within reach of the masses were the 
objects to which he had dedicated his life. 
‘The cost of the gift—$250,000—was 


Perkins received from 
the university during 
his half century of 
service. ‘The highest 
salary he ever re 
ceived was $1800 a 
year, and that for 
‘only’ few years prior 
to his voluntary resig- 
nation as professor 
of mathematics and 
astronomy in 1907. 
‘Thé money for the ob- 
servatory was derived 
from a series of in- 


telescope at Mount Wilson, 
Calif., and the 72-inch telescope 
at Victoria, B.C. It haw w 


‘The 460ton pier om which the great telescope will rest. 
‘The telescope itself will weigh 37 tons, but will Be 90 


‘Balanced that scan be opersted by ove man. 


coed 
‘acim ‘Cleveiand. ii red for ination im the 
beervatory, which 


ay came from him, compelling B. E. 
ell, treasurer of the university, to 
carry the account on his books as a 
donation from “*Mr. X.” 

All the while that his small fortune 
‘was growing, he and his wife, with whom 


wil be completed for use pert spelNg 


Tens, and weighs 37 tons, but it is, 
delicately that when moving 
earth’s rotation to keep an 
‘vision focused steadily on a 
no more electric current than 
id electric light. 
motors are required to adjust 
ia telescope, The Perkins in- 
has but seven, and ean be op- 
erated by one-man. New safety ap- 
pliancedt cause the instrument to stop 
moving instantly should the operator lose 
control of it, 
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New Discoveries in Science 
The Top of the Air—Spring Fever—Radio— Automobiles—Health 


M* devotes a lot of atten= 


fare drifting through the sir for 24 
hours a day and modern Magellans 
fare using the air to circumnavigate 
tthe globe in flying machines, the air 
hhas achieved an importance never 
accorded to it in the days when it 
was employed almost exclusively 
for breathing purposes. And in 
view of the new fame it has 
achieved, it is a coincidence that 
‘science has discovered that ap- 
parently more air surrounds the 
earth than ever has been suspected. 

A few weeks ago the Abbé 
Moreaux, noted French astronomer, 
‘announced that scientific tests 
seemed to indicate that the atmos- 
phere extended about 540. miles 
beyond the earth's surface, ‘This is 
more than five times as far as 
science previously had estimated 
tthe atmosphere's height. 

Of course, the atmosphere in its 
upper regions scarcely resembles 
the air we breathe. Up to about 10 
miles, according to the Abbé 
‘Moreaus, is found the air we know, 
‘composed mostly of oxygen, nitro- 
gen, carbonic acid, and a few rare gases 
with the supply of oxygen diminishing, as 
aviators and  mountain-elimbers have 
taught us. 

Beyond the 10-mile point, to a height of 
about 60 miles, nitrogen is the predomi- 
nating constituent of the atmospheric 
envelope. ‘This region has no storms nor 
winds. This statement supports the Fecent 
discovery of a nitrogen layer bafond the 
atmosphere by Professor Vegard, of Nor~ 
way. Above this layer, extendipg to 100 
miles or more, is qhother layet, mostly 
hydrogen, according to the Fréqelf as- 
tronomerAt this|point science always 
had believed\the atmosphére ended. But, 
according to the Abhi Moreau, still a 
‘other dense Ibyer of ‘wnknown ‘composi- 
tion. stretches more than 400 miles. 

‘The appartit existence of this un- 
Known atmospheric stratum was de- 
termined by ingenious observation of the 
aurora bofealis. Simultaneous exposu 
‘of moré than 600 photographs from di 
ferent points and subsequent trigonom- 
etric calculation indicated that the 
‘aurora extended its electrical manifest 
tions 540 miles above the earth. It was 
assumed that these phenomena could not 
display themselves in empty space, and 
it was concluded in consequence that 
there must be some sort of atmosphere 
40 miles or more away. 


Science and “Spring Fever’ 


‘HIS is the time of year when you 

should be able to do your best work. 
‘Strangely enough, though, this also is the 
ttime of the year when you are most likely 
to have a mental breakdown. 

‘These paradoxical statements were 
made to the American Meteorological 
Society recently by Dr. Frank P. Nor- 


in investigation 
into the relation between 
climate and physical ef- 
ficiency. In the late 
spring and early summer, 
Doctor Norbury asserts, 
man is stimulated into 
activity, and conse 
quently’works best. Under the prod- 
ding of his new-found energy, be is likely 
to work so hard, though, that he'll be- 
come exhausted. Then, if he has a 
Matural tendency to mental disorders, 
collapse will come. Man is more closely 
dependent on nature, and particularly 
on the weather than he ever has realized, 
declares Doctor Norbury. 


New Gasoline Substitutes 


JT WILL be a tong time, American 
automotive engineers assert, before 


automobiles in the United States_will 


employ generally any fuel besides gaso- 
Tine. This is because gasoline is so plenti- 


ful here and because the gas-driven 
engine has been developed to such 
efficiency. In other countries, 
though, gasoline is obtained neither 
‘s0 cheaply nor so conveniently, and 
this explains the activity of foreign 
engineers in experimenting with 
other motor-car fuels, 

In Sweden, for example, a 


native-built car run by aleohol is 
said to have given remarkable per- 
formances. ‘The gasoline used in 
Sweden comes from America, and 
is expensive. In addition, virtually 
all cars there are imported, There- 


fore the alcohol-propelled vehicle 
naturally aroused much interest 
among those who before had been 
unable to afford a car, 

Government restrictions prob- 
ably will impede for a time the 
growth of the motor industry in 
Sweden, for prohibition there has 
placed the manufacture and dise 
tribution of potable alcohol under 
strict control. However, one solu- 


tion of the problem is offered through the 
development by German chemists of a 
method of producing wood aleohal by the 
chemical combination of earbon monox- 


id and hydrogen. This revolutionary 
process is said to be capable of providing 
‘wood alcohol in quantities for little eost. 

‘Meanwhile French automobile indus 
tries, through the use of gas generators, 
generally are replacing gasoline as 
source of power in agricultural motors, 
such as tractors and plows. ‘These gener- 
ators, which burn coal, coke, or charcoal 
with equal success, also have been used on 
automobiles. It is entirely possible that 
as a result of these experiments there may 
be developed a new type of auto. 


Nitrogen Tube for Radio 


WHILE experimenting with « two- 
element nitrogen-filled tube in the 
physies laboratory of the University of 
Pennsylvania recently, in an endeavor to 
determine the number of electrons in 
an atom of nitrogen, it occurred to Dr. 
E. E. Witmer and Professor Charles B. 
Bazzoni that the tube might be em- 
ployed to pick up radio signals. The 
addition of a transformer and a head- 
phone brought in perfectly the pro- 
grams broadcast from a local station. 

No ground connection, aerial or 
tuning apparatus was used. "This ex- 
periment was undertaken without the 
idea of contributing any new principle 
to radio reception, yet it offers decid- 
edly interesting possibilities. 


A Cure for Pyorrhea 


FROM: the University of Toronto, 
which gave the remarkable serum 
insulin to the world a year or so ago, 
‘eame an announcement recently of 

other amazing discovery infmedical 
science—a cure for pyorrheaf the sup- 
posedly incurable disease offthe teeth 
and gums from” which, physicians 


tell us, half the’ pepple in (the world 
sufter,’ 
Like Doctor Bayting, discoverer of 


insulin, Dr, Harald Box, who is re- 
sponsible for this new gift to 
science, is a young and hitherto 
obscure research worker. 
‘According to the announce- 
ment made by the university, 
Doctor Box has discovered 
‘that pyorrhea is not caused 
by infection, but by de- 
eration of tissues, and 
after five years’ work, has 
found a means of atrest- 
ing this action. — Pyorrhea 
cauwes the gums to become 
painfully inflamed and to re- 
‘code from the teeth, which 
eventually become loose. 
Hitherto, dentists believed 
there was no way of coping 
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with the disease except by extracting 
the teeth. 

Like insulin, Doctor Box's method of 
treatment has been turned over to the 
Government without restrictions, to be 
made available to the public. 
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Paint as a Disinfectant 


AINT now is being hailed as an effec 
tive germicide and disinfectant, 
‘The Institute of Industrial Research in 

Washington, D. C., demonstrated by 
‘actual test recently that germs cannot 
find lodgment on a freshly painted 
‘wall, since the paint closes up the pores 
of the material and prevents it from 
absorbing the moisture necessary to 
germ growth, 

‘The New York City Health Depart- 
ment has begun the practice of paint- 
ing, rather than fumigating, the rooms 
occupied by sufferers from contagious 
diseases. From a maternity hospital 


Prof. Alexander George McAdie of 
Harvard University ts pictured above 
‘breathing. Into. 'a delicate spparatos 
‘with which he has woceeeded in mea: 
{ng the welaht of human breath. ‘This 
Setrument, known athe peychrometer 
chil mensurer, somewhat reaemblen 
thermometer, barometer, and tea, Te 
‘weighs the Vapor exhaled in breathing. 
‘recent! tents the breath of "200, 
radents was found to weigh 360 pounds 


in Chicago has come an even more 
surprising story of the value of 
paint in combatting disease. A 
short time ago this institution har- 
bored more than a hundred cases of 
puerperal fever. Then the hospital 
was painted, inside and out, and the 
puerperal fever virtually disappeared, 
More and more modern science is of the 
opinion that the most efficient health 
‘weapons are commonsenseand cleanliness, 


10,570 Miles by Radio 


HERE'S @ new DX record in radio: 
The British steamer Port Kemble 
reported to the United States Hydro- 
graphic Office recently that her radio 
equipment picked up the Washington, 
D.C., time signals while she was between 
Cape’ Town and Australia in approxi 
mately 46° south latitude and 95 degrees 
east longitude. That made her 10,570 
miles away from the source of the signals. 
‘That's just about as far away as one 
object on the earth ean get from another. 


A Car that Runs Sideways 


Al MOTOR-CAR that can go forward, 
backward, and sideways to the right 
ot left with equal facility recently eaused 
Quite a sensation in London. This queer 
Yehicle also can leap a ditch, climb the 
highest curbstone without jar, and turn 
completely around in twice its own length, 

‘The car derives its unusual abilities 
from the fact that each wheel is inde- 
pendent of the other. 
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World Fliers Ready 
for Any Emergency 


By Corley P. McDarment 


‘The contents of one of the irplane toolkits for 
the fight around the word, now la progress 


OARING out over the long stretches 
‘of the Pacific, skimming over the 
endless deserts of Persia, or the 

jungles of India, or coming down with 

motor trouble among the floes of summer 
ice off the coast of Greenland, the United 

States Army aviators who’ are flying 

around the world in four specially de- 

signed planes have at least one substan 
source of comfort: for any emery 

that is a fully equipped toolfit. 

When the great world) flight 
planned, the 

‘was consider 

that the kit 

Magellans is 

an 


how much ean be placed in 

Besides wrenches, files, 

ers, safety wire, turnbuckles 

ra spark plugs, are accessories like 

fos bottles, collapsible water bucket, 

‘and tackle, field glasses, paint 

brushes, hand ax, blowtorch, signal pistol, 

‘quart measure for oil, soldering iron, 

manifold connections, and copper tubing. 

‘The crossing of the Atlantic and Pacific 

‘oceans presents the greatest difficulties of 

the flight. And the chance of forced 

repair work in midocean offers the most 
thrilling possibilities. 

It will be remembered that Commander 

‘Towers of the United States Navy, during 


the transatlantic flight in 1919, was TAND Parts 


foreed down near the Azores. After a jill Staak a aaa, 
remarkable repair job, he pulled into port ui States Army work sate soplanes 
(mc shown above One of the most remark 


‘on his own motor power, but “taxi-ing”” 
‘on the water, since the waves prevented 


taking off again. 
‘The four Army world cruiser airplanes 


are built high out of the water and the 
pontoons are tested to withstand ordinary 
gales and seas, A mechanic probably can 
make minor motor repairs on the ocean 
with the seas running. 


HE most thrilling airplane wreck at 

mishap of Hawker 
ve, in their attempt to cross the 
Atlantic early in 1919, was the Macmillan 
snd Maling disaster in the Bay of Bengal 
in August, 1922, during the famous Major 
Blake expedition which started from 
England to fly around the world. ‘Three 
times when they were brought down by 
motor trouble, they were able to make 
repairs and to take off from the water. 
But the fourth time they were unable to 
get off, ‘The rains began, water soaked 
the wings and fuselage, and the wea and 
wind rose. 

‘The plane was overturned and sank 
slowly for four days, while the desperate 
airmen clung to the pontoons, | Finally, 
they were picked up by a launch just in 
time to aave their lives. 

‘This was the first striking instance of 
‘an attempt by aviators to perform diff- 
cult repair work at sea, 

One of the objects of the present fight 
‘around the world is to study the problem 
‘of supply incident to long flights. In this 
connection the importance of the toolkit 
is obvious. When the flight is completed, 
‘many recommendations undoubtedly will, 
‘be made as to the most useful tools and 
equipment for an extended air journey, 


eae —— 


riven pump (B), or by a hand-operated 
‘pump (Ein the rear cockpit. In cane ll of 
these three systems should fil, there ism 60> 
tsllon emergency gravity supply of guscline 
{na tank located inthe upper wing. The total 
{Eecline capocty of the airplane 8 450 gallons 
Stnovh for aa ie-hour monstop Mune 
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Nature’s Magic in Radium 
The Modern Philosopher’s Stone and Its Wonder Secrets 


Laborstory apparatus vind in capturing and condens 


In our April inwus, Raymond J. 
Brown ‘presented’ to POPULAR 
SCIENCE’ MONTHLY readers 
Gelighttully graphic picture of 
the world of the infinitely small 
the amazing world of atoms 
and electrons. In the same lucid, 
timple landuage he tells, this 
month, of the magic world of 
actuality-of Nature's wonder el: 
ement, radium. Readers will 
watch with interest for a third 
article that Mr. Brown is pro- 
paring for the July issue, pictur 
Tag the wonders of the heavens 
the world of the infinitely large. 


By Raymond J. Brown 


HERE was a break in the radium 

market not long ago, ‘The price 

suddenly plunged from $3,300,000 
an ounce to $2,500,000, due to the dis- 
covery in Katanga in the Belgian Kongo 
of extraordinary deposits of a radium- 
bearing ore, from 25 to 20 times richer 
than the earth ever before yielded. Even 
more recently new fields of unusual 
promise came to light in some old copper 
mines in Czecho-Slovakia, a circum- 
stance that may drive the market price 
down still further, though not to such 
an extent as 25 per cent. 

‘These statements are likely to be 
misleading, for the standards and values 
by which we measure other things simply 
do not apply to radium, the wonder 
element. When you hear of the market 
price of radium being $2,500,000 an 
‘ounce, you immediately get the im- 
pression that if Henry Ford, say, desired 
‘to possess himself of a couple of pounds of 
radium, it would be necessary for him 
merely’ to put his checkbook in his 


ok denne 


Apparatus used to tranaport ore containing 
‘etniuen, from ‘whlch radium is obtained 


pocket, fare forth to the 
radium marketplace, and 
carry the stuff back with 
him in a satehel, 


OW, as a matter of 
IN fact, Mr.Ford couldn't 
buy a couple of pounds 
of radium. He couldn't 
do it if he had the Rocke- 
feller and the Mellon for- 
tunes and the output of 
the United States Mint to 
back his own resources. 
He couldn't do it for the 
simple reason that there 
aren't a couple of pounds 
of radium on earth. In 
the 26 years since radium 
was discovered, man has 
been able to store up less 
than a quarter of a pound 
of the precious stulf. 
‘Those who have radium 
and need it — research 
scientists and physicians 
—would not part with 


their little stores at any price. Besides, 
radium is not sold by the ounce, any 
more than gold—which is more than 
100,000 times leas valuable—is sold by 
the ton. When radium does change 
ownership, it does so in fractions of a 
gram, and a gram is about one-thirtieth 
‘of an ounce, The largest consignment 
of radium ever moved consisted of only 
two grams, and that was not sold, It 
was merely lent to England by’ the 
government of Cxecho-Siovakia for seen 
tifie research, 


NOB is the discovery of rich mine 
in the Belgian Kongo likely to make 
radium appreciably more plentiful, ‘The 
fore taken from the new African gine 
contains merely from 25 to 

more of a source of radium th 


tons of distilled water, and the labor of 
150 men for a month! Moreover, extract 
ing the pure radium requires five weeks’ 
work by a corps of expert chemists, and 
four months more elapse before that 
single gram of radium is ready for use. 
‘Think of it—six months’ work to 
produce a bit of radium that would rattle 
around loose in the barrel of a fountain 
pen! One part by weight of radium ex- 
tracted from 50,000,000 parts of ore after 
a half year of effort! A long, long time 
pass before this new source of 
radium in the Kongo develops the half 
ounce necessary to bring the world’s 
supply up to an even quarter pound! 
Now, its rarity and value, though ex- 
ceeding those of any other substance, are 
by no means the most amazing features 


a2 


of radium. It is the one substance re- 
garding which the most matter-of-fact 
‘scientist does not hesitate to utter super- 
lntives, frame surprising theories, and 
permit his fancy to run free. 


ASS the chemist about radium, and, 
after he had salved his scientific 
conscience by telling you it's a metallic 
element like iron, or copper, or zine, and 
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the amazing new theory of atomic 
structure that threatens to revolutionize 
all work in the natural sciences. 

‘Ask the geologist, and he will tell you 
that radium offers’a plausible, tenable 
explanation of volcanic action and the 
‘mysterious eat of the interior of the 


Ask the astronomer, and he will all 
but prove for you that radium is the 
source of the light 

and heat of the 


that it’s one of the heaviest substances 
known (also true of lead), he'll probably 
go on and call it the supreme marvel of 
Nature's storehouse. He'll also tell you 
that it is the Philosopher's Stone, which 
the alchemists of old searched for as the 
agent that would effect the transmuta- 
tion of the base metals into gold. And 
‘he will back up these surprising state 
ments by scientific fact, as we shall see 
presently. 


ASE the physician about radium, and 
‘he will tell you that it gives every 
indication of proving the most remark 
able remedy ever given into the hands of 
science, and he will name the wide 
variety of uses to which medicine already. 
thas put it. 

Ask the physicist, and he will call it 
the most marvelous tool ever placed in 
his laboratory. He will tell you how its 
strange properties enabled him to frame 


‘sun and stars, t 
secret of their 


you that, with suf- 
ficient radium at 
his command, he 
could develop 
Power in unheard- 
‘of quantities and 
devise machines 
capable of perform- 
ing work under 
which the mighti- 


est machines of today would crumble! 

Meanwhile industry utilizes ite share 
of the pittance of available radium in 
the manufacture of the paints that 
illuminate watch hands, electric switches, 
compasses, and airplane instruments at 
night, and in making gems. Exposed for 
a short time to the action of radium, the 
colorless crystals of corundum (white 
sapphires) for example, turn permanently 
into blue sapphires—not imitations, but 
the actual stones themselves. 

‘Now, what is the amazing property of 
radium that makes it so exceedingly 
useful? 

‘The answer is—radio-activity. 

Radio-activity means just what its 
name implies—activity in the form of 
rays. In a scientific sense, though, 
spontaneous action is meant. 

‘The discovery of this phenomenon in 
1895 by Henri Becquerel, famous French 
scientist, paved the way to the discovery 


of radium. Investigating phosphores- 
cence, Becquerel noted that 

containing the element, 

a photographic plate i 
‘when the plate was 
paper. And so 30 


E time later a young Polish woman 
idying chemistry in Paris became 
ted in this mysterious property of 
uranihm, She obtained some  pitch- 
lendt from the Jouchimsthal deposits 
and began experimenting with it, Sh 
quickly came to the conclusion that the 
radio-active substance was not uranium, 
bbut some other constituent of the pitch 
blende. Reducing her sample of ore by 
washings, treatment with acids and 
similar methods, she noted that the 
radio-activity of the residue steadily 
increased, 

At last, from several tons of ore 
obtained ‘three ounces of a substance 
60 times. stronger than uranium by 
electroscopic test. This subs 
parently had the properties of 
‘element, and the young experimenter an- 
nounced her discovery, naming it po- 
onium, in honor of her native land, 


Further research, however, showed 
that the discovery of polonium was 
merely a step in the quest of the radio- 
active element, and after three years 
‘Madame Curie, for that was the name 

c 


experimenter, announced that at 
1¢ had isolated the source of the | 
radio-activity of pitchblende, Thus was 
‘the wonder element radium given to the | 
world. | 


RADUALLY science learned more 

about radium. Sir Emest Ruther 
ford in England discovered that its rays | 
‘were of three kinds, and he used the | 
first three letters of the Greek alphabet 
to distinguish them, calling them alpha, 
beta and gamma rays. 

Alpha rays were found to be positive 
charges of electricity, moving at a rate 
‘of 20,000 miles @ second, about 40,000 
times faster than a cannon ball. ‘These 
have small power of penetration and can 
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WHAT $2.500.000 WOULD BUY IN 
RADIUM-DIAMONDS-PLATINUM 
‘AND GOLD t 


Bs 


iwonos S24BS,0F HCARAT 


‘The tremendous valve of radiam as compared with diamonds, 
Blntinurm. and gold. I the 26 yeers nce radium wos die 
overed, man 
‘of pound of the wonder slement 
‘ewrity, Bin more” than 100,000 times aw veluable gold 
be stopped by a paper-thin sheet of glass, radio-active beams? 
‘The beta rays were demonstrated to 
have a velocity ten times greater; 
virtually the samo as that of light. ‘These 
were found capable of penetrating the 
skin to a depth of half an inch and of 


sun, which is 100 
times larger than 


passing through thin sheets of glass or our globe, were 

aluminum, or a lead plate one-twelfth of composed in large 

fan inch thick. part of radium, 

would not that ex- 

HE gamma rays were almost identical plain its terrific 
with X-rays, but of shorter wave heat? 


Science knows 
that the sun's heat 
is not due to com- 
bustion. Radium, 
too, emits heat 
without rapid com- 


length. ‘These have the greatest pene- 
trating power, finding their way through 
10 inches of lead. 

But an even more remarkable dis- 
covery was that the alpha rays, after 


“Examining samples of radium-bearing ore in the Inborstory 
Of the United States Bureaa of Mines st Denver. Cola 


terious manner two negative charges of bustion. Also, the 


electricity, or electrons, and became penetrating 
atoms. of helium! In’ other words, ma rays of radium 
radium was steadily giving off another partake of the gen 


substance, as widely different from 
radium in chemical characteristics as any 
two substances could be! 

‘And from this mysterious casting off of 
helium atoms by an element that contains 


eral nature of light 
waves. If billions 
of those rays were 
constantly shoot- 
ing into space from 


tno helium, science has arrived at some the sun, might 
of its most startling conclusions. Tt has they not in the 
formed the theory, for example, that all 93,090,000 


has found a believable 
solution of one of the 
most profound mys 
teries of the universe— 
the source of the sun's 
light, heat, and energy. 

‘Helium was discovered 
the sun long before 
it was found on earth. 
‘The spectroscope dem- 
onstrates that there are 
huge quantiti 
lium in the sun's corona, 
the flaming halo that 
surrounds it and hurls 
tongues of fire thou- 
‘sands of miles into space. 

Does not the presence 
of helium in this flery 
ring argue the presence 
of radium in huge quan- 


tons of radium hurl into 
space their storm of 


‘A single gram of radium gives off 
enough heat to melt its own weight in 
ice in three-quarters of an hour. 


8 


to reach us, arrange themselves into the 
form of the light waves we know? This 
hypothesis supplies more than an op- 
portunity for interesting speculation, 

A similar process of reasoning supplies 
plausible explanation of the heat of the 
plastic materials that lie beneath the 
earth’s thin crust, of volea i 
boiling springs and geysers, 
natural wonders regurding whose causes 
scientists long have wondered. 


WHILE radium gives forth energy 
and generates heat without ap- 
parent loss of substance, it really is 
suffering a change. But the change is 
so slight as to be almost negligible, In 
the matter of heat, for instance, a gram 
of radium in a y 

calories—enough 


of he- 


though, requires 3460 years, 
so that radium hidden in the earth more 
than 1500 years before the Chri 
has not yet become lead. 

‘To the scientist, this in the most 
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Adventures in Home Ownership 
Chapter III—We Plan to Build a Permanent Home 


TIRED of paying apartment rent and 
determined toown a home of their 
own, Jimand Marion Hunter sought the 
advice of an old f 

home buyir 


cover that the price was beyond their 
means, and how they finally decided to 
buy ai Dutch Colonial 


junter in 
th/of them and 

m a city 
‘suburban 


their new home, 
to their chil 
apartment,“ to, 


cottage trees had 
brought he jiness such 
as they mn before, 
Although the todest home they 
had bought wa not exactly what 
they wanteg/ jt had answered its 
purpose adtifably until such time 


as Jim's promised salary increase 
should materalize and they were 
able to build exactly the home 
they wanted, 

Meanwhile Jim's firm and Jim 
himaelf, I knew, were making rapid 
progress, and so it was no surprise 
to me one Sunday morning, to hear 
Jim's voice on the telephone ask- 
ing me to dine with them. I knew 
something interesting was afoot. 


HAT’S the particular oc- 

casion?” I asked, following 
ready acceptance prompted by 
recollections of Marion's wonderful 
home cooking. 

“The occasion is to hold you to 
your word,” he retorted. “You 
promised me some good advice 
‘whenever I might contemplate building a 
permanent home, and the time has come. 

“splendid!” 

"said Jim with pride, “I'm a 
$7500-a-year man now, and can afford 

{$10,000 to $15,000 home. ‘The Hunters 
aire house-hunting again, but this time 
it's building lots and house plans, not 
completed houses, we're looking’ for. 
We've got a few plans here we'd like to 
hhave you look over with us.” 

“One thing more," Jim added, before 
hanging up, “Our little cottage here 
proved a good investment as you pro- 
phesied, and we've sold it at a profit of 

ining right of occupaney for 


$1000, re 
six months. In that time we ought to be 
able to build our own.’ 

‘Two hours later found us seated about 
a cleared dinner-table, with a pile of 
building plans before us. 


“These plans,” Jim explained, “are 
all of houses specially designed for actual 
clients by an architect friend of mine. 
All of them have been built, though in 
1 think you'll agree that 
ality, and in this neigh- 


borhood any of them woul 
“Any reduction for usin 


any one of them, 
nges, for only 


fraction 
al three per cent of the cost of the 
If we should have the architect's 
ision of the building, the cost would 
be the usual two per cent.” 

‘This, I thought, was the time for a 


word of good advi 


But unless one under- 
stands building pretty well 
or has an exceptionally con- 
scientious builder, the price 


of an architect's supervision 


“Surely well worth considering if the 
floor plan pleases you,” I approved, 


‘OU see," Jim explained, “the lot 

Marion spoke of slopes away from 
the street line rather abruptly, so that 
the rear party line is probably’ 10 feet 
below the street line, Many persons 
wouldn't care for such land, but see how 
easy it is to utilize the basement under 
the sun porch for a heated garage directly. 
connected with the house. This would 
save about $1000 for a separate gurage, 
while keeping the whole buck yard free 
for a garden, It also gives a full-height 
cellar door, which is comfort.” 


And isn’t that sun porch adjoining 
room just a dear?” cried 

ree with you both,” said 

ice, though, that there 

is no open piazza, ‘To me, that 


‘Aided by the fHendly advice of ‘an expert, Jim and Marion study various 
frcheter plans to decide om the Nome tey ate eng Yo Bud for themeclves 


is money well spent,” T commented. “It 
places responsibility for good materials 
and workmanship on a competent, 
terested person.’ 

“Probably you're right,” Jim agreed. 
“Anyway, it would mean only $200 on a 
$10,000 house.” 


“That's one of the hardest problems,” 
Iaughed Marion, as she spread out the 
first roll of plans. “But let's take that up 
as we consider the designs. We like our 
Present location very much, and over on 
the next street there's a corner lot for 
sale on which we think this house would 
Took well: 


‘TTHE house in question was a simple, 
two-story, gable-roof structure with a 
porch and doorway with cheerful side- 
lights, somewhat Colonial in design, 
plenty of windows well spaced, a sun 
porch and attractive outside chimney at 
‘one end—a house with four attractive 
elevations that always would be in style 
and good taste. 


means more than a sun porch. How 
about making the house more sym- 
metrical by adding an open porch on the 
‘other end to balance the sun porch?” 


“WED, thought of that and wanted 
it," said Jim; “but the lot isn't 
big enough. It would add 10 or 12 feet 
to the present frontage of 47 feet, and the 
lot is only 75 feet wide. It would be 
crowding things.” 

“Of course you could have an open 
porch instead of the sun porch,” I 
hazarded, 

“But that would sacrifice one of the 


best rooms in the house,” protested 
Marion. 
“True,” I had to admit. “Well, let's 


look at the floor pla 

It proved to be not greatly unlike that 
‘of the house they were occupying, except 
for the wider central hall with winding 
stairway, and broad arches leading into 


iving-room had 
windows front and back and glazed doors 
‘opening to the sun porch on each side of a 


fireplace, which was situated midway of 
the length of the room. 


GOOD feature I noticed was a 

passage under the head of the stair- 
way into the kitchen at the rear, a coat 
closet being located on one side of the 
‘passage and the cellar stairs on the other. 
‘The dining-room of ample size had the 
usual pantry between it and the kitchen, 
with provision for the refrigerator in the 
rear hall, 

‘The upstairs floor plan called 
for four chambers of good size 
with ample closets, including one 
in the hall for linen, ‘The bath 
‘was located at the rear of the hall 
above the kitchen; this for plumb 
ing economy. At the front end 
of the hall a built-in table with 
drawers at each side provided a 
place at the window for the sew- 
ing machine, and, in effect, a sort 
of little sewing-room. 

“That's something most archi- 
tects leave out,” said Marion, 
pointing to this interesting pro- 
vision of the plan, “The home 


Courteny of John Barman + 
Floor plans of the house shown above 


really is more for the woman than the man, 
you know. She stays in it more, and 
‘these little things that make for her’ com- 
fort are what makes a home homelike.” 

“Now the evidence is in, what's the 
verdict?” asked Jim. 


“PRETTY favorable,” I replied. “It's 
‘a home that you can build of brick, 
stucco, oF wood, as you please.” 

“Here's a second one,” said Jim, “that 
resembles the first in ground-floor plan, 
‘yot is entirely different in appearance. 
It is lower, almost a story-and-a-half 
cottage, yet has good second-floor rooms, 
It is a sort of modernized lean-to adap- 
tation of the typical Cape Cod farm- 


those quaint old dwellings. 
would go well on that flat vacant lot 
cross the street. It’s hardly the thing 
for that sloping corner site so well suited 
to the first house.”” 

“It surely is delightfully picturesque,” 
said Marion. “But where is my sun 
porch? It always seems that to get one 
thing you want, you must give up some- 
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thing else that you value just as much.” 

“To get all the good features in one 
house would make some establishment of 
it,” observed Jim sagely. 

“The first-floor plan, you see,” he went 
‘on, “has much the same central hall with 
the same winding stairway, but connects 
the front and rear halls through a coat 
closet, the cellar stairs descending from 
the rear hall. The dining-room is much 


the same, but the kitchen combines the 


pantry with it in one room, a common 
Fecent device, I'm told, to save both 
steps and work. 


“ AND notice the ti 


“That's just my idea of a real home 
picture.” 

“Again let's climb the stairs," urged 
Marion, spreading out the next sheet. 
“Here you see the bath is much the 
same: but I've lost my sewing-nook at 


the front end of the hall, the space being 
given over to closets. “There are only 
three instead of four chambers, but the 
owner's chamber is a 

lovely big one, with two 
groups of three windows, 
two large storage closets 
under the long slope of 
the roof and a dressing- 
room with two wardrobe 
closets adjoining it at 
the back. How charm- 
ing and comfortable it 
would be when rightly 
furnished! 


your honor? 

“Very favorable,” 1 
replied, “You have an- 
other design?” 

“Yes, one, and to my 
way of thinking it's a 
pippin! You see: it’s a 
scheme for a shingled 
two-story house after 


the Cape Cod manner. Its frontage 
is 75 feet, so it's really a country 
house. And therein lies a big objec- 
tion,” he added. “That frontage is too 
much for the average suburban lot. A 
100-foot frontage at least is needed for 
such a house, and it really ought to be 
from 125 to 150 feet.” 

“Go half a mile or a mile farther out 
‘into any one of several good new de- 
velopments T know of and you ean buy 
half an acre of land at the price 
of 10,000 square feet here,” I 
‘suggested. “Any of the houses you 
‘if built there, in 
five years will be worth 25 ‘per 
cent more than it cost you be- 
cause of the increased vale of the 
land, which is more than can be 
said for property right here in 
this neighborhood. A home in a 
new development is a. better 
moneymaker if you happen to 
want to sell it later: 


HAT sounds good to me, 

Marion," Jim exclaimed en- 
thusiastically. “Suppose we look 
‘at some of this land?” 

Marion agreed. 

As Jim unrolled the plans of the 
third house I realized that per- 
hhaps it was the most interesting 
of the lot. By a simple, logical 
device a small house was made to 
seem much larger, while the structure 


spression of size is joining the 
garage with the house by means of a 
covered porch. ‘This porch is a comfort 
{in stormy weather.” 

“The same big living-room, you see,” 
Marion explained, “except that much of 
the hall space is thrown into it to make 
it larger, the only separation being a 
heavy beam in the ceiling. ‘Think how 
delightful this stairway would be winding 
around the fireplace!” 

“Back of the hall and stairway,” Jim 
put in, “is a service hall from which a coat 
closet, toilet and coalbin, or kitchen 
(Continued on page 135) 


= 


POPULAR SCIENCE MONTHLY 


Carries Two; Carried by Two in a Pinch 


WEEN Lupino Lane, famous English 
comedian (ut the left), took his 
friend Paul Whiteman, American or- 
chestra leader (at the right), for 
through London in the former’s baby 
mot not long ago, the car ran out 

of gas and stalled. Result: Lane and 
Whiteman each took an end and carried 


the car to the nearest service station, 

‘This midget auto is one of the latest 
developments of the small, completely 
equipped cyclecar that has’ become ex- 
ceedingly popular in England, It is 
‘capable of as much speed as the law will 
allow, and is designed to carry two 
Passengers in a pinch. 


“Apartment” Mailbox Serves Many Families 


HE unsightly, straggling groups of 

rural mailboxes that are such a 
familiar eyesore.gt many points aloe 
postroads, particulyrly at ferossroad ih- 
torvections, inspired the regent invention 
of an “apartment” mailbox, of attractive 


design, which receives the mail of several 


‘The boxJshown here is Resigned for 
three familie but other “tae can be 
obtained. The baxes are of poncrete, 
with | metill™ doors, “pegtectigig mail 


against any weather and agalfst theft. 
‘The two photographs strikingly illus 

trate how widespread use of the new 

boxes might improve country roads. 


Measuring Soil Moisture by 
Wood Blocks 


VERY one has noticed that wooaen 
doors and drawers stick in wet 
weather. This property of wood of 
absorbing water and swelling in the proc- 
‘ess has been utilized by the U. 8. Forest 
Service in measuring. soil moisture. 
Blocks of eypress wood are carefully 
airairied, then measured. ‘Then they are 
put into the ground and left a short time. 
‘The amount the blocks swell is definitely 
related to the amount of water absorbed, 
and it is believed that a corresponding 
relation can be worked out with the 
amount of soil moisture. 


=. Le 


ey 


‘The neighborhood mailbox, above, is designed to replace unsightly rows of boxes 


|Mechanical Traffic Cop 
Signals “Stop” and “Go” 
MECHANICAL traffic officer, de- 
signed to meet the yeeds of any 
itersection where#the bulk of 
bout,equal, oh bot Streets, has 
been invented by Gharles S. Kgyser, of 
Montclair, /N, J., atiown belo¥ with a 
model off his Pevice.jlt-pefmits traffic 
regitietiog.at I¢ss important intersections, 
“Sle an offlebr-could not be afforded 
‘At) regular intervals, which canbe 
opti as desired, the device alternates 
red green to both trafic currents, “A 
red light on top, supplemented by a gong, 
gives warning 10 seconds before a change. 


‘Model traffic signal and its Inventor 


“Stop” and “Go" signs turn with the 
lights. 

‘A motor in the base turns continuously, 
gradually lifting a weight, ‘This weight 
drops when it reaches a certain height, 
‘actuating a system of levers that turns 
the pillar through a ratchet arrangement, 


Reinforced Mailbag Offers 


Protection to Parcels 
A MAILBAG that will protect parcel- 
post packages from.blows «ny pres~ 

sure has been perfected by the Poyt Office 
Department. ‘Phe bag is 
shown ere suppotting 2 
heavy ithoggh its 
Foltenth are ‘only two 
temjty hasteboard shoe- 
boxbs. 

Phere areno transverse 
‘Uraces. The protection is 
afforded by « reinforce- 
‘ment of one-quarter-inch 
ply metal placed on each 
of the two sid The 
reinforcement uniformly 
distributes pressure or 
the force of 
blows, causing 
the contents 
of the sack to 
serve as a brace 
(Gee illustration 
at right). 


‘The mailbog supports 
‘heavy man's weight 


Shoe Rack /Atfached to 
the Closet’ Door 


"TO. KEEP shoes always neatly lined in 
their place, instead of helter-skelter on 
tthe floor, or eluttered in shoe-bags, boxes, 
drawers, or other makeshifts, a neat and 
simple shoe rack has been designed to 
screw on the back of a closet door. 

‘The rack is of metal and consists of 
two bars, one above the other. The lower 
bar protrudes slightly farther than the 
upper. ‘The heel of the shoe is hooked 
over the upper bar, while the toe rests on 
the lower bar, ‘Thus the shoes are held 
firmly in place, even if the door should 
be opened or closed abruptly, 


‘Shoes rest neatly on the rack 


Vacuum Tube Radio Set 
Fits in Briefcase 
VACUUM tube receiving wet that 


consid 
ty 
A. Y., who clairyh it igthesrghllest single: 
‘ibe ‘rafeiyor ¢ver Built, giving result 
ly \obidinable“only ‘yith nfige_oe- 
penkive sets. 

With it, pro- 
grams from Hast- 
ings, Neb., and 
Davenport, Ta., he 
says, have been 
heard without dif- 
ficulty. 

‘The Palmer set 
is a two-circuit re- 
ceiver, made up of 
a 43-plate Vernier 
condenser, a split 
variometer spe- 
cially wound in 11 
and 40 turns, a 
rheostat and a grid 
leakand condenser. 
‘The front and 
ack are of bake- 

lite and. no 
wires are vis- 
ible. 
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"THIS new German tricycle coupé is 
said to be the world’s lightest und 
cheapest automobjie. 

So light is ity in Yact, what bieygié 
wheels and tires’ are Ased. 

‘The small bupeopP-bedy\ protects ‘the. 
driver against the’Severest weather. An 
Ingenious system of springs protects the 


Smallest Coupé Travels on Bicycle Wheels 


driver from shgeks dug,to bad roads. 
‘The tiny carfa said w'averpge 10 miles 
fan hour gf igkrl roads. -peause of its 
Weht welehty relativelyeafixht traction, 
And ti Taf that it is dgen by a small 
‘motoreyelg’ engine, it grill run several 
times as far on a galloyfot gasoline aa an 
ordinary car, the malgr claims, 


Cracked Chimney Salvaged by Angle Irons 


HE cure for a tall brick chimney 
‘racked from the top nearly to the 
bottom, would seem to be a stick or two 
of dynamite. But such a badly cracked 
chirgney not only was salvaged recently, 
but was made at least as strong as belopet 
by an engiyetFyin a Delaware facfory 
where the damagpd chimpéy was located 
‘The damage had resulkedyfrom the ex/ 
pansion of sulphates in theybrick: whgh 
sulphurieigid” vapor mixéd with the 
waste ales from an acid-recovegng 
process. The portion of the chimnef to 
the left of the erack was unharmed, the 
fia red when the right 
and moved to the 


long were place 
corner, held together by 


inch wrought-iron rods passing through 
clips welded to the angle irons and held 
by bolts. 

The drawing together began at the 
bottom, mengbeing stationedvat various 
Jevels of the staging to tighten the bolts 
fand so pullthertfons together. ‘The left 
portion of the, chimngY remained im- 
movable throughout the works, #0 that 

work was finished the stack was 
THe crack thyft Was cemented, 
the bands being left on. 
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Metal Strip Alines-Paper for the,Typist 


‘© SAVE the typi 

‘ance, sheets of carbon pre alfred w 
sheets of paper by acsimyble metal \strip 
attached to the typewriter framexfdst in 


Powerful Headlight Casts 
Beams of Two Colors 


HEADLIGHT beam of two colors— 

intense white at the bottom and at 
the top a soft yellow filtergd free of daz- 
sling rays—i thrown, by Bie new auto- 
mobile lamp shown abae. 

‘Both the lights arg sald tajhd untsually 
brilliant. beeduss of the foupinich lens 
opening, nde posible Hy an almost com- 
pletely yefliptical Feflectdl, housed in an 
‘aMtractive.cea-ahaped caatng. 

Ilumination of the road for x distance 
ot 590 feet & possible, the inventor claims. 
YetySpproaching motorists see. only a 
string but soft and harmless glow. ‘The 
white portion is deformed by the lens to 


an inverted fanlike section. 


font of th Nar.) The strip 
Ayan afi agrrow trough into 
which the pops ofighagheets are inserted. 
Jfexing thesheets a Tittle then alines them. 


Water Gives Clue to Oil 


N ANALYSIS of the gases dissolved 
in underground water may give a 
clue whether the soil through which it has 
seeped contains oil. If it traverses sand 
containing oil or natural gas, it will dis- 
solve a proportion of the hydrocarbons of 
‘which the oil or gas is composed. 
‘When the water then is exposed to the 
ir at the surface, the vapors will be 
driven off and their place taken by air. 
"The vapors can then be analyzed. The 
United States Bureau of Mines has de- 
vised a portable apparatus that may be 
‘used for this purpose. 


Indicator Stops Gar when 
Speed Limit Is Passed 


Sey a 


ETTING the bottomfindjefftoy'on this, 
new automobile specflomigtey nt a cer- 
tain number it bmpossible for a 
driver to.g6 Thor® tut Bhat pray miles 
Aven jhe car reach a speed three 
milesjJeab than that shown on the dial, a 
signal Jight"Mashes, When the indieated 
speed is exceeded, the ignition is cut off 
automatically, going on again when the 
car returns to the dial-indicated speed, 


‘The instrument also indicates in de- 
grees the grade the car is climbing and 
‘shows if rear light is burning 


Baby’s Blankets Fastened 


HE sleoping child is kept covered at 

mMght by thin new blanket fastener 
with teeth that engage the upper edges of 
the covers. It is attached to the bed- 
posts by an elastic band, 


l 


Makes Odd Designs from Cancelled Stamps 


CUTTING curious composite pictures 
‘and designs from canceled postage 
stamps of many nations is the unique 


hobby of George Gage, an artist of Brook- 
lyn, Now York. 

Hy has foumd®limitlogs sf attractive 
and? fattastig’ Greations) possiple with a 
few stapips @nd’a pairjof scifsors. ‘The 
designs of the stamps, He says have given 
‘him some of his best inspiratighs, although 
usually he adapts them to histconceptions. 
‘The many colors and varied, complicated 
designs of most stamps offer wide variety 
in arrangement and an interesting field for 
the hobby-lover. 


‘One Man Can Fell a Tree 
Dragsaw 


ONVENIENTLY operated by one 

‘man, this dragsaw, which also can be 
Meed ass crosscut, ‘makes tree-felling 
‘without a saw-mate far easier than here- 
tofore. It is the invention of Fran Fox, 
Chesaw, Wash, 

‘The free end ofthesaw4s pttacHed to a 
block, which,slfles gh a thia plagk. «The 
plank is sypborteddn a herfeontal peAition 
by_ propifs that Whgage the greejynusd by 
Jipico rembers/ supporting/the vend, as 
Gown the iifustfation, 

BT fear ed paige st Bord 

‘also attached to the block 
aco jut tan ee oney oe too 
‘operator at the end of a cut. Where the 
saw cuts into-the tree is a roller mounted 
‘on a spike or arm that is driven into the 
tree, preventing the saw from sagging. 


A Four-Socket Wrench 


ARYY one of the tour socket wretches 
Weranged*th a,tusfot het, ag shgWwn 
boys, is thade agailgble Insguntly by a 
twit’ THE tyol 1S dhsigned™for tigg-rim 
‘worlk~The btace gifes powerful levgrage. 
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TTB lenendary feats of old-time strong 
‘men are made more playsible by, thie 
astonishing performagioe, Jrerifiey” by 
Photography. Sigmund Alreitiirhy a 
Polish Samson, is showmCaupporting) on 


Business Block Is Heated 
by Exhaust Steam 
A 


WHOLE row of business buildings 

in Pittsfield, Mass., now is heated 
by the exhaust steam from a 750-kilowatt 
turbo-generator used by a local power 
company. 

‘The steam is conducted to the generator 
through what is believed to be the longest 
high-pressure steam line in the world. It 
{is 3600 fect long, carries the steam at a 
pressure of 195 pounds, and is built partly 
lunder and partly above the ground. 

‘The pipe is eight inches in diameter 
and covered by three inches of insulation 
and a protective jacket of heavy duck. 
‘To waterproof the whole, a three-ply 
‘wrapping of roofing paper is used. 


Two Can Play Pifno with Double Keyboard 


A PIANO with two keyboards, sim- 
ilarly pitched, allowing-two persgna 
to play the instrument timultanegdsly, 
without interferenee?”is the-fhvention of 
Dry-Moris Sehr, professor of 
hgetetiology at Mt, St. Vineent 
College, New “York.,” Dottor 
Stogifr-nlao is th inventor of a 
typéwriter that’ transposes and 
records musicand of a piano key= 
board with shortened black ke 
deseribed in our March issu 


‘Thesdouble keyboard consists of two 
bagifof keys shortened to fit in the space 
opfinarily occupied by onc. Both key- 
bards operate the same hammers. 


Supports a Motorcycle Race on His Chest 


his clest apd. kneg#/n motoreydle’track 30 
Toot frydfimetey” on which tWO™motor- 
eyclidfs are rating, The totalweight 
syppotted byt hit powerful body-is 3600 
pounds—a tomand three-quarters, 


WDhree Screwdrivers and a 
Hammer in One Tool 


HREE screwdrivers in the handle 
of this machinist's hammer will 
serve for any size of screw ordiyprilys 
encopntered, feomethig tiny/ones used off 
Palle typewrlter# to phose in lage 
strap hinges.) A fey twist§ of-the hafidle 
fasts any ghe ofthem inthe bitd 
he haiimer if 734 inches long, and 
the drivers are $04, 214, and 14g inches, 
long respectively. 


“Ivory” Grows on Trees 


JN, COLOMBIA, Peru, Eeuador, and 
Brazil, ivory grows on trees. Chess- 
‘men, ornaments, buttons, drawer-knobs, 
and ‘other articies are made from_ this 
‘vegetable ivory which, when dried and 
cut, looks like the real ivory obtained 
from elephant tusks. It is gathered in 
the form of hard, white, fine-grained, 
oval nuts, about ‘the size of a small 

drop from the wild tagua 
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HOULD your car, swerving from the 
road at 45 miles an hour, strike this 
fence at the edge of an embankment, you 
would be halted unhurt, ity” inventory 
claim, ‘The picture above showp thé 
result of such an encounter ina'tegt nour 
Bridgeport, Conn. 
Placed at dang 


wus tupnsl Oh bridges, 


and “alone 


ppsackes 
mpdittajn roads, sch Zencing, it jexdig 
fderted, Would aavevsedfes of lives eacth 
year." Forty per cent of highway a 
‘Gdents afe aid to hagpen on suck rOagel 
The féncipg is of sypcially woven Wire, 
Fugged atid elastic, felongating like a 
rubber band when struck. It stretches 


until the wires forming the meshes 
touch each other, so that it halts the 
car without sudden, destructive impact 
or injury to a car's occupants, 

‘The recoil pushes the car back several 
feet if it is traveling moderately fast. At 
higher speeds, the fence conforms some- 
what to the lines of the car, 


Protector for Door Loek 
Keeps Burglars Out 


MASHING in the glass|pr wigod panel 
of a door equipped ith this new 
protected lock would pt permit a 


burglar fo unlock gnd openithe door from 
within. }Of cours he jeould go on and 
rich ot a fhole Tarxg! enough to admit 
bis body.\ But, besides the difficulty and 
‘img, the hucidental noise would increase 
the danger of discovery and eapture. 

‘The metal protecting device covers 
thefinside knob und catch of the lock, 
fastening over them automatically when 
the door is closed and releasing when the 
key is turned 


Melt Ice from Power Lines 
A BALTIMORE power company has 
found a way to prevent sleet troubles 


along its lines. ‘The company’s operators 
keep close tab on the weather. When 


the ice begins to form, enough cur- 
rent is applied to the cireuit to melt 
the sleet. 


Success depends upon getting started 
before the sleet gains headway. 


A Mechanical Memory for Card Players 


WAIOSE deal is it? The answer to 
Nis question often becomes a 
Tng-block to an otherwise smoothly 
running card game. Few closgly con- 
tested games progress far befop6 there ix 
a clash of opinion on thigoigt ond frank 
confession’gjgnorare all around. 

But now Jromesf ®\ newly invented 
scoring devige equippyd with fa mo- 
chanical menjory to relieve the sifuation, 

It congistgfof a mechanism actuating a 
dial thatpéints to each of the players 
turn from right to left. ‘This mechanism 
is actuated by pressure of the scoring 
pencil as it is thrust against the bottom 
of its holder, which is a part of the 
device. 


‘The Complete device i shown at the Fight 


At the start of the game the pointer is 
‘gt toward the player at the dealer's left, 
Mhon the scorafor that hand has been 
fecopted, the new dgaler having begun to 
side, the pencifiseretuznedsto the 
holderby th@-seorekeeper. This causes 
the painter th indicate the person at the 
defo! the now dealer. 

The complete outfit includes, in ad- 
dition to pointer and pencil, containers 
for two decks of cards. 


Modern Uses for Sulphur 
ULPHUR formerly was used in 
matches—the ind. People 

‘got tired waiting for thi 

matchmaker 
uulphur, 

they use it f 

ig rub 

making (gu 

id. sulphuric 


eid. 
Likewise sulphur ia 


good for killing, the 
bugs on. tre 
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Where Tunnel Builders Are Boring in Mud under the Hudson 


JEEP in the thick mud of the Hudson 
the builders of the 


gent twin Vebictlac tunnels to canna 
New: York City. few Jersey Are 
advancing foot by foot. fe 
Before the tunnels are completa, 
early in 1926, millions of tons of¢fud 
must be removed, deposited on scows, 


and dumped in Ngee York harbor. 

‘The woskvot"exca¥atjon is perfgtmed 
in a spries of confpregfed-air ghifimpers, 
each foith a higher prgisure than thé one 
behifd it) High presgure in the {ofemost 
chamberg preventsfthe ritgr-Bed™from 
crushing the tunngfwalls and overwhelm- 
ing the workmenfwith mud and water, 


‘The intermydiate chambers are neces- 
spy 80° tHAt he bodies of the workmen 
fray adjusythemselves gradually to the 
pressure jgf the last one, 

Evengigainst the pressure within, the 
mud {gm the great cutting shield enters 
as shdwn above. Here it is shoveled into 
carg which carry it out for disposal. 


‘Truck, Tractor, and Mobile Crane Combined 


COMBINED truck, tractor, and 
mobile erane, so compact that it 
‘can enter and turn around in a freight 
‘ear, has been invented to meet the needs 
‘of transportation in such places as ship- 
ping yards, warehouses, and large fac 
tories, ‘The machine runs on three whey 
It will tow from seven tol) tong, oF 
from one to 20-tailers, afcording to the 
condition of St flgor or yard. ‘The crane 
is an accessory tHat cait be attache 
five minutes. It pill lift and garry loads 
up to 2000--poytits.. A-ivfake device 
permits this log to 
be carried gt any 
height up to'86 inches. 
‘The 16-inch wheels 
wear 31inch solid 
tires, providingample 
traction under the 
heaviest loads. Solid 


‘equilibrium is given by the 4sinch wheel 
base and the 33-inch tread. 

‘The machine is particulgfly useful in 
loading and unloading boxars, in lifting 
and towing loads aldng nafrow aisles, and 
for ingéeplant Rau 


‘Trrvipiy & bogbtiing/an almost un- 
known, disease fh many American cities, 
according to a survey by the Journal of 
the American Medicel Association of 
deaths from that in cities of more 
1 100,000. 


“Lather Gun’? Does Work 
of a Shaving-Brush 


PNERAL handfuls of shaving lather 
‘of unusually delicate texture are 

worked up within 30 seconds from the 
time a man picks up this new sanitary 
“lather gun.” Because it obvintes cup 

id brush, with their danger of infection, 
ita makers claim that it,is partigularly 
valuable for barbers, 

‘Water ly pouged’ int afkidofopghing of 
the devied, which contyins sa-s0Ap cary 
tridge. Jyst esbugh wafer for oft shave 
is admittgd. A eap on fhe opening is re- 
placeg-*Thgn two cally squeezes of a 
bulb Eéfee out lather through a nozzle in 
a thick, continuous stream, 

Soap cartridges of special size and shape 
are used. The air from the squeezed bulb 
drives the water about the soap and into 
a chamber above. Through tiny holes it 
enters against curved surfaces, which give 
it a strong whirling motion, ‘By a series 
of channels the lather then is forced six 
times through two fine mesh screens, 
These screenings achieve the delieate 
texture of the lather, which is applied by 
the hands. 


POPULAR SCIENCE MONTHLY 


s ee 


Lumber for a Small House in This One Log 


NEARLY enough lumber fora" snl 
bungalow—8609 boatd~feet—is \in 
this ponderouscut from he\body of™ 
California mountaiy giant. 

High in the Sierras, where stretch some 
of the world's richest timber reserves, the 
great tree was felled by lumberjacks with 
‘crosacut saws, toppling at the last urge of 


‘wedges and expshipg with a roar audible 
acrpas a vallg. [Voracious power saws 
Dbigfit into segbiow in no more time than 
was required forjthe single felling cut, 

‘A.trutk is shan bearing the huge lox 
to the mill, wijere sawyers on sliding 
platforms fashigh it into required sizes 
and shapes. 


Powerful New Pipe-Wrench 
Is Self-Adjusting 


ARHIS powerful but. simple 

wrench instantly adjusts its 

width within the limits of its jajs. Tt 
jot slip, its inyentor dims, for the 


Teaaly ths hol usa of th 
wranoh qun be Hinglpn # pipe 
willot Brow its usr backw 
phiigiduring a hard pl 

‘The manner of gripping permits it to be 
tod in many places inaccessible to ordi- 
ary wrenches, Instant adjustment is 


obtained by means of a spring and an 

ingenious arrangemént of joints—shown 
below in the in- 
set — connecting 
the two jaws. 


Snaky Climb Reduces Grade 
13 per Cent 
EDUCING a 30-per-cent grade to one 

of 17 per cept, San Braneisco city 
engineers recgntly transformed’ a 


ous hill of YombardiStreet if th 2! 
mannet shown 


er 
igeag 


‘as this one in fine residential 
districts. 


par 
graded 


New York state leads all the others 
in the amount of water-power devel 
opment — 1,300,000 horsepower. The 
t single development is at Niagara 
The second state in the use of 
yhite coal” is California, where more 
than 1,100,000 horsepower is developed. 
Washington holds third place, using 
454,000 horsepower. Maine is’ fourth 
‘with a few thousand horsepower less, and 
‘Montana fifth, 


Huge Pattern for Hawse 
Pipes of “Leviathan” 


"THE, wooden pattern sjown-befbw, 
weighing nearly 1000 pounfls, and 
containing 3000 fect, offlupber, will be 
one of the tw6 used inf cagfing thal new 
steelebawgé pipes thrOugh whic the 
great/stedmship Leriatha’s 12-ton an- 
chors will be gonttolled. 

‘These will/replace old cast-iron pipes, 
worf/through by the anchor chains. 
‘They will be the largest ever made in the 
United States, each weighing 12 tons, 
‘They are 18 feet long, 


Buttet Churned and Worked 
in 30 Minutes 


BUSTER ready to cut in blocks in 90 
‘minutes is the feat claimed for a new 
combined churn and worker. ‘The fact 
that no handling is necessary durjng the 
process results in greater sqnitatidn than 
the usual home pybcggs. 

‘Thy neyeTnaghing is a wdodep drum 
churit with one Working ralifqnd pne idle 
roll. JTh# @rum revplves with}the cream 
{optp-minubes, eithir by hupd of power. 
(Thybuttermilk ther is drained atthe bot- 
‘tof, and warmed water is poured in, A 
few revolutions wash the butter. 

‘The churn then is thrown into low gear 
‘and in 10 minutes the butter is thoroughly 
worked and ready for the market. 
Moisture and salt are added during this 

last, process. 

‘Threo sizes of 
this churn are 
made, with ca 
pacities varying 
from 12 to 40 
gallons. 


Simply Built Frame Aids 
in Photographing Books 


PHOTOGRAPHING pages of a book 
ean be made easy by a simply con 
structed frame for holding them flat. 
specially for a large or a new voting 
h a dovice will save you) tine gat 
patience. 7 

Tt consists chien $f yf bidet of wybd 
1215 by 1 fnchedawigh wletal bracket on 

ih side for holdifg two felamps Phat 

(igen th pages. Ifthe page to be nloto- 
‘graphed is rfear thé front or back §f the 
Yok, another book or pamphlet Ahould 


oak i ‘ae 
be pluced under the thinndy portion to 
make the metal brackets fit sungly. 

‘A piece of plate glass is elamped'on top 


of the pages, as tightly as necessary to 
take out the curve near the stitch of the 
‘volume. Three strips of wood should be 
placed under the clamps to equalize the 
pressure and prevent the glass from 
‘breaking. 

‘The book now ean be placed under a 
‘vertical camera, or in the horizontal posi~ 
tion, Less than a minute will be required 
to adjust it properly. 

‘The holder is particularly valuable for 
copying illustrations, such as maps, which 
‘cover two pages. 


Cold Sealing-Wax Squeezed 
from a Tube 


GONE seems the day when bury 
fingers and a scorched envelope often 
wore the price of sealing a jorfer witly wax. 
Fora cold sealing-wag hie bedn devyloped, 
fone claimed. algo nver tof crumble or 
crack. 

ou freely aquedeo the sired Guan 
Hiity of Wax frost a tube to the 
enkelope Jana 
ifiprintekéseal. 
Within a few 
seconds the wax 
ishardened into 
a symmetrical 
seal, made pos 
sible by the 
cold wax. 
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Sy 
of Tides Used to Move Old Bridge 


several hundred men fell quickly to work. 
‘A.numbge of barges were floated under the 
Pridrey” Toward, dawn, thériging tide 
fited/the pondefous structygo’/ from its 
congfeta bulking and bore IPgwn the 
af 

"The photograph above hays the lifted 

span resting on the barges. 


Advertisements Animated 
by a Coilspring 


R 25 years advertising men have 
been seeking a practical method of 
ing display advertising cards used 

‘on streetcars and buses 
All kinds of mechanical devices have 
‘been tried without success, until E. E, 
Gregory, of Louisville, Ky., who has 
patested /fotir digpfay) advertigement 
methods eapceived. thé idea of #tspend., 
pron a coiled springyany Portion of thé 
‘advertisement, that Jt is desired to hi- 
‘The jolting @f the ear or bus fniti- 
In this! manndgyth@ 


Power 


HE slow, mighty strength of tides was 
employed uniquely recently when it 
‘was made to lift thigold railroad bridge on 
San Francisco Bay and tow ft nearly a 
mile down the bay. ‘The structure was 
moved in ite ontirety in less than a day, 
without the slightest dan 
Shortly after midnight, at low tide, 


ates the movement. 


boy's hand in th advertisement shown 
below is moved up and down rapidly. 

‘The idea now is being used on the 
Fifth’Avenue coaches of New York City. 


Improved Bicycle Brake 
Acts against Rim) 
WY PRY stishy preseure on the fake 


ver i tbquired’ td stop. bicycles 
equipped yith fa recently jnventyl brake 
consistipg’of bqwed arms that 

front [wheel | and 

pies Ingninst\ the 
ies of therim> 

‘These afms are 
opefated By a bow 
shiffog, which in turn 
is connected with a 
brake rod and oper- 
ating handles on the 
handle-bars. 

The rim-brake 
arms are pivotally 
mounted on clips attached to, 
the front fork of the bicysié. 
‘The great leverage minimizes 
the braking pressure required. 
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Make Housework a Pleasure 


| Pa zl Ie 
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Marine Pests Bore into Creosoted Piling” 
OOD tn general, and va both Atlant 


W “tina wetertonts inp Co 


the favorite delicacies of then through the 
\ fin 


wood-boring marine pests, dging in p crevice o 

Called. “Limoria Real st cat 2 the soft woot 

resources of the United Stages Foret Paving riblike ridge 

Servico's Forest Prod 2 3 me pin two. 

being, marshaled: det toflombet than are 
‘These tiny creatu lar Po CE 


ests witha taste for wood, 
more than a qugy@fF of an Tech long because they wil peietrate wood impreg 
(those shown aboverare highly magnifica, 


ble piling 
ticular, 
destructive 

scientifically 

them 


i ol 
drift, a 


nated with creosote, 


PERSIMMONS are scheduled to rise in 
popularity. At last a persimmon that 
‘will not pucker the mouth has been found, 
It is the Fuyu persimmon, which comes 
from Japan, 


U. S. Imports Giant 


TYAMS, some species of which are said 
to be as high in food value and as 
palatable as white potatoes, although 
weighing up to eight pounds, soon may 

ion's food supply. 


north as Charleston, S.C. ‘They are 
said to taste much like white potatoes. 

In tropical countries they supply 
much of the food of millions of persons. 
‘Yams weighing 100 pounds can be 
grown, but from three to eight 
Pounds seems the most de 


Leafless, Branchless :T sirable weight. 
‘The yams may be 
recent exploring e: baked orbolled, 


Dr D. T. Magbougs 


Tnstitfition’s  Labgrator 


Mexico, 


fe. He believes the 
were the first wh 
thig remarkable evergreen. 
ink, resembling an almost bare 
is of soft, pithy growth. The only 
resembling limbs are the slender 
spines that bristle from the trunk. 


Odd Tree-Climbing Fish 
Can Jump Six Inches 


MOTION-PICTURE expen 
soon will leave for Ceram, abst 
of 


Malay Archipelago, to spake films 
of a remarkable tree-climbipg fehthat is 
found ere else in tha World) The 


ccpeti tof Walid 
Thomp heat 

‘Ths oth ines Tong Te 
inal cps font Ct its tre on land 
chasing fhe beets 

ae A op 

terial Woots of Kind of gree, that 
frome along the inland’ Tarahy shoes. 


“These fish eliemb with te 


Ie tives in n burrow in the muddy shal- 
It climbs with a pair of ventral fins, 
suggesting legs, and highly developed 
pectoral fins, like arms, Its usual way of 
covering ground, however, is jumping. 
It can jump about six inches, 
‘Tiny gill-slits, conserving moisture, 


allow the fish to stay out of water, 


Rivals of the Potato 


4 variety of dishes approximately equal 
aber that ean be made from 
© said to be possible with 


1cen is another vegetable said 
the potato in flavor. 


Powerful Beacons to Guide 
Aviators at Night 


ERFUL 450,000, lepo 
Jean thro 
jm government 
tmp be safety, 
bl 
darkness, 


like this one are 
darkness, fog, and sto 
landing-fields to guide) 
Its mighty beam is sfid 


130 miley thrgugh ordin: 

‘The search! equipped with 
‘a dispersion Ter directed along 
the ground, ix make as light as 
day shaped area 2 quarter of mile 
wide bg a half mile deep. 


10 LEARN why some workmen ac- 
complish more than their fellows 
with less effort, motion-picture films of 
nat work are analyzed on the ingenious 

drafting table shown below. 
‘The films are not proj 
directly on the roll 
hown at 


1d, but studied 
‘They are run 
fe left of the 
the eabine 
of ai 
picture. A slit d of the eal 
inet, through @ pictures fre seen 
allows about-25 to be visible at a time. 
"These are studied one by one, pains 
takingly, with a magnifying glass 
The drafting paper, on a continuous 
roll, is ruled horizontally and perpendicu- 
larly. ‘The horizontal lines indicate units 
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A Machine that Talks with Electric Voice 


'HIS machine talks—not as a phono- tuned circuits are coupled to the output 
‘and the resulting complex soyn 


into a loudspeakef. ‘The voice 


relat the 
oto 

r ratori 

Coffipany, 


tions from a vacuum tube oscillator are 
fed into an overloaded vacuum tube. Two 


Workmen’s Efficiency Analyzed by Movies 


of time—2000 to a minute; the perpen- 
dicular lines represent those parts of the 
laborer's body involved in the work, 
‘Thus graph lines, rising and falling with 
the slightest changes in the time required 
for the various movements making up 
the work, ang’moving fo right and left as 


‘the parts of the body mbve with the work, 
present a mittely ddailed story of the 
‘workman's movement 

hese movements then are c 


ized 
ith a view to further elimination of 
waste motion and time. 


ENGLAND now has the first lighthouse for 
automobiles. It has been erected on a 
dangerous hill between Birmingham and 
‘Manchester to guide motorists at night. 


an 


, 


Magnet Removes Steel 
from Patient's Eye 


[SSTEAD of surgery, a powerful mag- 
net was used recently to remove a 
piece of steel embedded in a woman's eye. 
Dr. D. T. Vail, of the Massachusetts Eye 
and Ear Infirmary, is shown above operat- 
ing the magnet, which is so powerful that 


it could lift a solid steel table. Placed 
with 18 tip close to thy pati 

quickly drow the deoplf embed: 

steel surface gf the eye! 

a ind fornifore 

that may Be built. Operations for 


‘organs, such as the brain or the heart, 
‘can be made safer and less painful by its 


use, it is said. 


58 
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A upehts Unsinkable Canoe for the Camper 


ow, simplifying the 
tage and minimising dan- 
of accident. A boy ean carry it 


Airplane Propeller Drives Odd Motor-Car 


3 an automob 


with an air- and jerk in starting 


They assert that its 
tasoline/colsumption is no gfeatersphan 


Sree offiny ther cap of wilt pa 
‘An &- “as ey silos: 


peller at a top speed of 90 
Harry and Murtin Sense: 


Pa., claim to haye sleyeloped 
at me 

thf 

climinagis dif. 

forentl gears, 


trariamiasio 


sine dried » opbibded” airplane ipo: 
Peller ix Yet infiangoter. "The hogy uf 
he car infor aitplae ma rateOrered 
with line. Abvorving wheels used on 
Tirlanes parry this odd ca 


Greenwich Clock Records 
Birth of Each New Day 


HE world’s most important timepiece 


is the chronometer, pictured bg 
the Royal Ot Fy 

England. It officially recogds Gre 
meridian time. There the)birth 

new day is recorded for the world, tot 
there it is mfdnight Pefére ff is midnight 
anywhere el pon srt ) 

Henceforth, this tilne A to be broadcast 
from the obsprvag@ry at regular intervals 
‘Thus Etglistradio enthusiasts may keep 
their watches and clocks precisely right, 
ready 0 hail each new day at the exact 


fits birth, 


Greenwich, England 


‘An airplane propeller in front drives this car at a speed of 90 miles an hour 


They'll See Us in Movies 
in the Year 6924 


EOPLE who inhabit the earth 5000 

years from now are going to have a 
chance to look back through the centuries 
and see just how we ran our industries and 
manufactured our products in the year 
1924, And they won't have to decipher 
inscriptions, nor make conjectures to 
learn how far their civilisation has pro- 


‘They will see us in the movies! 

‘The possibility that motion pictures of 
1924 workmanship can be handed down 
through the ages comes through the work 
of Watterson R. Rothhacker of Chicago, 
TIL, who has developed a preserving 
process to the point where he is ready to 
store—in the Smithsonian Institution at 
Washington, D. C.—history’s first collec- 
tion of movie films. ‘The films will be 
sealed in a preserving vault, with a stipu- 
lation by Mr. Rothhacker that it remain 
sealed for 5000 years. 

Scenes from rolling mills, steel mil 
‘engine factories, and machine shops will 
be included in the collection. 


Hudson Maxim Still Young 
and Vigorous at 71 


SIDE from whitening his patriarchal 
hair and beard, and thickeni 
little more his stocky frame, old 
left few marks on Hudson 
famous inventor of explosives. 

At 71, he punches thef bag an¢ 
the weights like youngster traini 


‘against the day when He tay topple a 
champion. /Vigorofs, podud of body, and 
in love wifh life shore|thAg ever, he con- 


jat men who cram 
ry and achievement, 
their lives. 


Hudson Maxim at his daily exercise 


down to enjoy the rest of life. Respon- 
sibilities thrown aside, he does whatever 
he wants to, with the zest of a boy 
suddenly showered with good things, but 
with the keener enjoyment of one who 
has struggled for them. 

Genial and young-spirited, he is the 
{idol of the neighborhood children. Each 
year he takes delight in playing the part 
of King Neptune in the Atlantic City 
beauty contest. He also enjoys mental 
combat over a chessboard. 


‘Tunovan its destruction of 
the boll weevi 
‘American famil 


cotton, 
's bill to the average 


says W. 
Experiment Station. 
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Edison’s Birthplace Discards the Oil Lamp 


driven from nearly every Ame 
by the. aeeute 


iedn hyhne 
ctrical’ wizard, haxgheld 


Milan, O 


Edison was born’ 7 y¥ {yllway 
as lighted by  clectrict Pre Wouse isbwned iy Mr. Ediggn and 
time. "For a century the & occupied by’ relative of his. 


LINDER, 43-ounce steam 
generating one-quarter horse- 


one When lhe af thei 
only’ single reggae drives the goafé 
“The bullae 0F the fourreytinder engine 


power revolutions a minute, drives 

the 42-inch Ymodel boat shown ' belo testeg to 260 poun jure and the 
at the remarkable speed of from 10 fo safety fe is set to lbw off at 80 
12 miles an hour. Boat andengine dre“ pounds. ‘The bore and trae are 34 by 3¢ 
the work of Horace E. er, of Ne and thevngine is 81{ inches long. 

York City. 


The tiny“crattAs builf stougly of three 
ply birch venger, mahogafy-trimmed, 
She has tetg’kerews, 
modeled ater 


‘The maker al 
and doubl 


60 
Unsinkable Life Raft Serves as a Duck Blind 


‘OMPACT and comfortable, this com- 

ination’ duek blind and life raft, in 
vonted by Dr. Charles Hunt, of Washing- 
ton, D, C., enables a hunter to make easy 
use of the most favorable locations re 
‘quiring only a tow there and a tow/badk. 


Tt cannot sink or capsizeyite designer 
‘claims, 

Restingt ona seat ingidethe hunter 
can waitth colpfort for his ggme, whilf 


about his odd fraft, tethered-by strings} 
floats his flock sf-decoys. ‘The raft floaty 
‘at the level_6f the circular shelf, uport 
which the decoys are shown, A. small 
heater ean be carried inside. 


‘When afloat, the duck blind draws water up 
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he shelf holding the decoys 


An Ocean Suiphur Spring 


UBBLING oft of the ocean from a 
depth of 128 fept, a big spring of fresh 
sulphlir water, two Wiles off the coast of 
Flotida, ear St./Auguntine, recently was 
S. Coast 

The tists anchored 
direetly over the troubled waters of the 


sea spring. The water sampled was about 
the same temperature as the surrounding 
Atlantic, but the tremendous size and 
force of its geyser-like upwelling was 
plainly apparent at the surface. 


An Automatic Landing Net for Fishermen 


ONE the handy new inventions for 
the fishing season is a collapsible, 
Aktomatic landing met that folds in a 
compact ease, When 


inches in diameter and weighs but 13 
ounges. When open, it is 12 inches long 
and 9"; inches wide. 


not in use, the fisher- 
man can hang it on 
his belt, where it is 
instantly available 

Simply pressing a 
button on the /case 
‘causes the ngt to 
spring out and pea, 
It can he folded in 10, 
seconds. A portion of 
the hoop o7yposite the 
handle folds in and 
thenettingis wrapped 
about the two parts 
thus formed. 

Folded, the net is 


18 inches long, 136 


Limb of Spruce Indicates 
Changes in Weather 


A PEELED spruce limb, attached to 
the door of an office in the U. 8 
Forest Service's Forest Products Lal 

tory at Madison, Wis., indicates humidity 
changes with 

very nearly the i 

accuracy of a 

scientificinstru- 
ment. 

During the 
months when 
artificial heat is 
used, it, bends 
far to the left. 
During the 
‘warmer months, 
when the wine 
dows are open 
and the air of 
the room is 
moister, it boy 
comes neas)y 
upright. ‘These 
changes cause its tip to mov) thipugh « 
istance of 30 inghay describing fan age 
‘of about 80 de Dates dichtod/on 

‘aba show ita osjbfon 


‘The weather (niigator 


presép 
origipally was sts under side. 
prestion wood i& found on the under side 
of limb and on the lower side of leaning 
trunnn6f all eone-producing trees. It is 
the action of this wood that causes the 
limbs of standing dead trees to curve 
down during protracted dry weather. 
Moist weather swells the compression 
wood, straightening the limbs. 


‘The electric 


Electric Car Now Uses Gas 


HEN an electric autom@bile,{prac- 

tically new, was condesfned fo.the 
junkman recently’ becauise of the éost pf 
batteries, an inventivp techgnic in/ a 
southern’ Minneséta.éity condpived the 
idea of replacing thé ele§tric motor with a 
gasoline motdr from a small, |popular- 
priced gutompbile. Th result is said to 
be entirely satisfactory. 

‘The fguerfe and differential of the orig- 
inal qlegtrie were used. ‘The steering 
lever was not changed. Although the 
car weighs 2300 pounds, the engine drives 
it easily, at a speed of from eight to 35 
miles an hour. 
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New Garden Tool Performs 


This Sailor Makes the Wind Saw His Wood 


‘Three Operations = 


ynulcher, and a culti- 
vator areombined in’ a new hand: 
gardgh implement resembling a 

/ lawnmower in 
Appearance and 

operation. Its 
triple funetion 
and therapidity 
with which 


in revolving 
roel heads, re- 
volve against a 
stationary 


knife. This 
kenife, slightly 
behind the 
blades, travels 
just below 


space. ‘The granulated 
evenly over the knife 
is, leaving a level mulch. 
cultivator attachment need not be 
‘when only shallow cultivation is de- 
ssired. When not in use, it 


Collapsible Coat-Hangers 
Tit in Pocket Case 


vars at sea, 
iling-ships, coaxi 


ete Ravana, atari 
Il shaft runs the saw. 


1G the wrapper of a araing ott 


an le 7st wie 


What Goes Up the Chimney 


LY cove 8 ton of coal in burned in 
fayoily furnace, 17 tons of gas go 
the chimney, Of these tons, 16 are 

the atmosphere, More than 12 
* nitrogen, Nearly four tons of oxy- 
gra used in burning the coal go up as 
carbon dioxid, sulphur dioxid, and water 
vapor. Most of the coal—about 1600 
pounds or so—also goes up the chimney 
as carbon dioxid. Less than one part in 
100 forms smoke. 


ly New Tool for Opening Wrappers 


a hy ale United 
‘ 


tool has a 


coat-hangers, in 
cane, ean be carried ina 
Cases containing one, tro, three 
are y 
tupecialty usafulftOR rs andje: 
Closed, each, hagger™ measures 
inches by three-quarters of an inch 
when expanded. | 


hi 
Pind hte collapnes by teen y 
The yped arms then fold within a 
twor frame. A second frame then 
foldg/ closing the other two sides of the 
first ‘frame and locking the telescoped 
arms in place. 

‘The illustration shows how the hanger 
telescopes, folds, and fits in the small, |____ 
neat leatheroid case. 


curved blade with 
‘a thin, flattened 
tip. The latter is 
inserted under the 
wrapper, slit 

up neath 
handle is a sort of 


magazine or pack- 
age. 

The 

| the invention of 

Arthur Hoffman, a 


cutter is 


rural mail-carrier 
of Howard, Neb. 
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World’s Greatest Powder Blast Tears Away a Hillside 


‘ORE than 150 tons of especially 
powerful blasting powder, said to 
be the largest charge ever sot off 

for commercial purposes, recently tore 

away a hill 275 feot high with a 1000-foot 

fare, near Lakeside, Utah. More than a 

half million tons of rock shot upward with 

‘a mighty roar and scattered over 40,000 

square yards of ground 

‘The entire population of Lakeside 
joined with railroad and blasting engi: 

‘neers from all parts of the country in wit- 

nessing the spectacle from a hillside moro 

than a mile away 

even months were required to prepare 


tthe hill for the great blast, which was et 
off by the Southern Pacific Railroad to 
obtain rock for building up the fils ap- 
proaching the company’s trestle across 
the Great Salt Lake, More than enough 
material for the entire construction work 


‘was obtained from the hill 
Six tunnels, each from 100 to 150 feet 
deep, aggregating 4100 feet in length, 
were bored. These were loaded with the 
150 tons of special powder, said to be as 
powerful as 260 tons of ordinary blasting, 
powder: 


‘The explosion. Half « million tons of rock 
shot “upward” and scattered over 40,000 
fare ‘yards of ground. At the 

tHowe the great tole tre in he 


Monoplane with Revolving Wings 


HELICOPTER closely resembling 
‘4 monoplane, and acting as one, 
(cept when verti 
sifed, has been invented 
ligan, of B 


“in designe 


Designed to Fly Straight Upward 


apr hatareeed by scotia St te 

‘Thus the piteh of the loft wing can be 
Sitered, causing the wings to become a 
large propeller, 

‘The motors, in the wings, drive two 
propellers, one on the forward edge of each 
‘wing. Since the motor in the left. wing 
can be reversed, these two. propellers 
‘cause the wings to revolve. When they 
revolve at a speed sufficient to counteract 
the air resist nce on the wings, the plane, 
it is claimed, will rise vertically, in the 
manner of a helicopter. 

‘When the desired height is reached, the 
‘wings will be locked in a monoplane posi- 
tion by a contracting brake on the drum, 
‘The pitch of the left wing then will be re- 
stored to normal, and the left, motor again 
reversed. The plane then will be sent into 
1 glide, to gather speed. When a flying 
speed has been attained by this means 
and by the propellers, the plane will fly as 
does any monoplane, the inventor asserts. 
In landing, these operations would be 
reversed. 
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twice its usual power at the drawbar 
when the wheels are shod with a pair of 
newly invented continuous-tread crawlers, 
‘This increased power results, it is claimed, 
from a change in gear ratio and the elimi- 


Fishing Engine Pulls 
in the Big Ones 


ING in halibut by hand is a 
difficult job, even for a Gloucester 


rman. For this reason a fishing en~ 
gine recently has been invented to do the 


heavy. work of bringing a 25-pound, 
«struggling fish, a heavy deep-sea lead, ghd | 


many fathoms of wet li the 
without any muscular effort. 


‘The device is by a 
propeller shaft df the boat gis the fishline 
the fit first passes 

rolls tHat prevent it from 

ind w winding wheel, and 


tension spring. 
ing the tension of this spring 
the machine pull strongly oF 
ightly, as is desired, so that it can be used 
to catch anything from cod to a young 
shark. 

A revolving line-tub keeps the fishline 
from becoming snarled. All the fisherman 
hhas to do when he feels a bite is to start 
the engine. 


two smooth gripes held | 


nation of the old waster, traction slippage: 
Since 1000 square inches of traction 
area is in contact with the ground at all 


times, the pressure ofjthe tractor upon the 
groun the 
sai ofa 
horse's hi ipped 
with t te on 
grou nor 
tra ‘wheels could work 


In field tests the invention is said to 
have enabled a tractor to pull three 14- 
inch plows, at a depth of 74 inches, over 
a footing so poor that an ordinary 


Wi Square turni 
1¢ differential, is miade 


riding over. rough 
ground without losing traction efficiency 
‘or throwing undue strain on the tractor 
frame. 


livers Now Can Telephone from the Depths 


‘ORDS transmitted not by the voice 

but by external movements 

e throat now are being used by divers 

to communicate over a telephone line 
with those above. 

‘An ordinary microphone allows the 


diver to hear from above, but he 
communication by a diver, ex: 
pulls on the life line, has been next to ijh- 


Tee rane 
ritting de 
See about 
Beow, the 


paretes 
Tatee" weter 


possible. Noises produced by the pump- 
ing of air to him have drowned his voice. 
Yet such communication always is desir- 
able and often vital to his safety. 
‘The new device, the "“laryngaphon 
held in tight contact with his thros 


shgin in the phi yh. APhus 
thfoat movement, as transypltted to thi 
ve, is transformed intofthe soun 
ice, reprodueed with 
Jot. amaffected bythe nbise of pu 
‘operations. 
Ar THE highest point reached by man, 


about 614 miles, the air pressure is leas 
than a fourth of ‘what it is on earth, and 
the average temperature is 50 degreos 
below zero. 
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‘The sant 


fea steachment through 
fcam At iets The 
The “feet” ore rion 
Za lowered by came 


Walking Excavator Hikes 30 Feet a Minute 


ALPS slant excavator walks 
and down steep grades, over rough 
ground, and around obstructions. It will 
wall about three miles in 10 hours, ts 
builders claim, consuming 45 gallons) of 
gasoline or distillate and less than two 
gallons of oil. It covers 30 fegt a mingte 
and i operated by one maf, with dre 
lever, 

‘The remarkable machine js said to by 
revolutionizingsmethods}of cpstructing 
drainage castals ‘ynd levees, eormously 
reducing costs, und opening projects 
hitherto not consiflered feasible. With a 
‘gang of four or fv#'men, itis claimed to do 
‘the work of htindreds of men with teams. 

‘The walking“feet" of the machine are 
two auxiliary platforms, one on each side, 
‘acting through ingenious cams. 


tks up 


When the machine ig 
clutch iqengaged and the engine started, 
setting @ camshaft in fotation. As this 
revolves the cams lift the auxiliary plat- 
forms anf swing.them féqward uptil they 
again arejretuened to the'weobrid by the 
‘eam movelyenty 

"As the shift continues to rotate and 
{while the platforms are in contact with 
Ae ground, the cams slide along the tread 
plates on the tops of the auxiliary plat- 
forms. ‘Thus the rear end of the machine 
gradually is raised from the ground. 
Finally, the cams come in contact with 
stop blocks on the platforms. They cease 
sliding and move the machine forward, 
lowering it to the ground. 

‘The excavator rests upon a large flat 
base while working, reducing vibration, 


How Much Science Do You Know? 


for ibay sasorpsians Voc weed ee 
wvres beckuse you know they. are dan: 


you knew neither of these 


you to 


recognize opportunities, and save you 
wasted fore Some will help in ell 
‘Matters, some in great matters 

“The answers to five of the 12 

Selo, eee you wna facts fd this Kind 
Which questions are tl 

‘The correct answers to all the ques- 
Sion appear on page 134. But don 
bby trying to anewer them 


Could a balloon keep on going up forever? 
Why do not ferns grow well in ‘the house? 

Why do cats’ eyes shine in the dark? 

How many stars can we see? 

Do dreams ever foretell the future? 

What is the function of the liver? 

Why is salt mixed with ice in an ice-cream freezer? 
Is our hair alive? 

How was the age of the earth determined? 

What gas was discovered in the sun before it was 
found on earth? 

Why does chloroform produce unconsciousness? 
Why do solids melt when they get more than so hot? 


y Light Cultivator for 
the Small Garden, 
FIVE Rar-pointed disks of Ané easily 

‘operated hand implaent fon the gar- 


‘shown below, are designed Eovbrealc 
up dloddy sol. 


the =i, pb 

‘btdak andheuts off Aveedy 
"Thd narrow strip of s 

incheg—allows use of the tool 


It is said to be particularly 

‘a rain, when the top soil ix 
ndjin preparing a seed bed, 

its ease of operation, the 


AEE about us, everywhere, are count- 
Teas numbers of hidden mirrors; 
‘some are invisible to the unaided eye: 
others are larger than our earth, and still 
others are so small as to be ordinarily in- 
visible through high-power microscopes, 

All these mirrors become visible by re- 
flected light, In an evenly illuminated 
room, one sees nothing in the air; but if 
this same room ia darkened and a ray of 
sunlight shines across the room, 1 cloud 
‘of dust particles is visible in the beam of 
light. ‘These dust particles act as minia- 
ture mirrors and reflect light. 

‘The moon and the planets are visible to 
us only when they reflect light shining on 
them from our sun, Scientists use this 
principle in examination of the most 
minute particles and microorganisms, 
which ordinarily are invisible through the 
microscope. Objects are placed on a black 
background and illuminated from the 
side. Submicroscopic particles are then 
seen brilliantly lighted against the dark 
surface, because they reflect the side rays 
of light to the eve. 


Walking Radio Receiver 
Entertains at Fair 


PERAMBULATING radio receiv- 

ing set entertained the visitors at a 
recent fair in Leipzig, Germany. The 
complete set, including an aerial and a 
loudspeaker, 'was carried about attached 
to the shoulders and chest of a man. 

‘The loop aerial and loudspeaker were 
mounted on a frame slung from shoulder 
straps like a knapsack, while the receiving 
instrument was hung from straps about 
the operator's neck. 


Entertaining street crowds with radio 
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New Receiver Safeguards 
the Morning Milk 
prorecrion 
t 


of the morning mf 


ards ouch ne thievil 


bg 
insidey Into this 
milk whieh run 


Ayptomatic Secretary 


YOUR tsephone instrument can be 
trAnMgemed into a mechanical secre- 
tary, {t is Saimed, by a new instrument 
designed to record calls arriving in your 
absence, of to transmit automatically 
‘message, dictated for some one you expect 


to call while you are away. This is accom 
plished by a novel use of talking-machine 
records 

As many as 12 telephone. calls can fe 
recorded, the inventor assertay but gAty 
fone mensage ean be lett for tywasmintion. 


Recent Publications 
A résumb of new books on 
science and invention 


How to Build Your Radi 
edited by Kendall Banning 
Cockuday. A. comprehensive, non-tech 
nical book, giving detailed, specific 
structions regarding the construction. of 
seven types of radio receivers, ranging 
from a simple erystal set to the regenera- 
tive wpereterodyne. Tilustrated:  Pop- 


The Problems of the Obelisks, by R. 
Engelbach, chief inspector of antiquities, 
Upper Egypt. An interesting popular 
exposition of engineering feats ‘accom 
plished by the ancient Egyptians, »Iilus- 
trated. George H. Doran Company. 


The American Home Diet, by E. V. 
MeCollum and Nina Simmonds, of Johns 
Hopkins University. Eighth’ edition. 
‘What té eat and why, including a scientific 
ment for every day in the year. Frederick 
C. Mathews Company. 


Hearing, by Robert Morris Ogden, pro- 
fessor of education, Cornell University. 
A discussion of acousties from the physio- 
logical ‘and psychological standpoint. 
Illustrated. Harcourt, Brace Company. 


Wood-Carring, by J.C. $. Brough. A 
“tical handbook of “The Woodworker 
1. B. Lippineott Company. 


eeu 


Records Phone Calls 


For either use, the telephone receiver is re- 
moved from the hook and placed over a 
contact opening in the box housing the 
mechanism. A clip keeps the receiver 
‘arm down. ‘The mechanism is connected 
with the bell sounder, which, by ringing, 
releases the hook, 


Two buttphs, oneycontrolling the ro- 
etiving Fecghd and ghe to be prged be- 
fore didtatipg the fressage to pe trans- 
mitted, argjon top gf the box. JY pressing 
the form@ buttgh, the regdlyer having 

oon retehed tothe re 


ceiver “arm of thévtele 
phone, the listener elm 
hear one of the messages 

the particular 
ding on which 
in indicated by the 
pointer of a dial at the 
end of the box. Another 
dial, below this one, is a 
memorandum of | the 
unused records, 


POPULAR SCIENCE MONTHLY 


By Ernest Bade, Ph.D. 


3 WITH most other activities, so 
with gardening—a good beginning 
is most important. In the March 

iawue of POPULAR Science MonruLy I 
told how to plan and plant your garden. 
‘Yet, so far as your garden is concerned, 
‘well begun is nat half done. 

A garden requires regular, systematic, 
intelligent care from planting time to the 
harvest. Many elements—even Nature 
itself—conspire to place obstacles before 
‘the home gardener, and try to phevent his 
success, And so, once the 
have begun to show themsel 
ground, bringing your gro% 
maturity becomes 


combination of alert and 
opponents, with your plants 

‘The first adversaries you are likely to 
‘encounter are weeds. Weeds are mysteri- 
ous, stealthy, greedy intruders. Where 
they come from no one knows. But we do 
know that virtually all weeds thrive only 
{n cultivated ground under the protection 
of the plants you are trying to grow. Their 


A Fascinating 


hungry roots steal from the 
soil the nourishment your 
plants require. Some live on 
the very tisues of the cul- 

ivated plants. Others 
bring with them injurious 
insect pests and fungous dis- 
cases. All of them take 
light, air, heat, and 
‘moisture from the soil. And, 
unless they are removed as 
unceremoniously as they 
have come, they will ruin 
your garden. 

‘The simplest, safest, and 
surest way of removing 
weeds is to pull them up by the roots, 
You may, though, use a hoe, ora culti- 
ator, or weeder. If you use tools, 
to dig under the roots, for you 
trouble enough getting rid 
that will follow thosey-ou 


E respect, Nature made a wise 
jon in causing weeds to spring up 
wwated lands. The necessity for 
ing weeds causes many a gardener 
fo give to his beds attention they would 
not receive otherwise, and helps him in 
contending with another persistent enemy 
—surface crust. 

After every rain and every watering, a 
hard crust forms on the surface of the 
ground. It makes future waterings all but 
useless, since the water merely runs off the 
surface without penetrating. It also pre- 
vents air from getting to the roots. 

Now, although weeding will break up 
this crust to some extent, I shouldn't ad 


Your GARDEN 


Game which You Can 


Destructive flea beetle 


vise you to depend on weeding entirely. 
Hoe your garden thoroughly at least once 
‘every two weeks. If you loosen the sol, it 
will retain moisture longer, and the yield 
of your garden will be that much greater. 

‘The watering of your garden is one of 
¢ most: important features of its culti- 
tion, since it is through water that the 

rb nourishment from the soil. 
garden just enough water— 
‘much nor too little, Cer 
tainly you never should defer watering 
the plants have begun to wilt, 
Neither should you keep the soil in your 
arden wet all the time. ‘Too much water 
will weaken plants; too little will eause 
them to die. Cold water applied to a 
warm soil will stop the growth of plants, 
For this reason you never should water 
‘your garden while the run is shining on it. 
Doit before sunrise or after sunset. 

‘About the time that the woeds begin to 
thwart your gardening operations, an- 
other army of dangerous opponents ix 
likely to appear—insect pests. One of 
‘the most common of these is the flea 
beetle, a tiny, black insect, no larger than 
pinhead. ‘It acquires its name from 
thickened hind legs, which enable it to 
hop like a flea. 

‘This insect often destroys cabbages and 
‘cucumber vines. It thrives in dry, sunny 
soil, but is killed by moisture and’ damp- 


To traneplant, Bret dig a hole 


for the plant’ with a trowel 


‘The eutworm pest 


ness, If the flea bee 
you can get rid of it by watering the 
plants, Dusting the beds with ashes, 
flowers of sulphur, or tobacco dust are 
‘other ways of controlling its inroads, 

Leat-eating insects—caterpillars and 
beetles of various sorts, of which the 
potato bug is the most common—ean be 
destroyed by spraying the planta with a 
solution of three parts of crystallized 
arsenate of soda and seven parts of erys- 
tallized acetate of lead in water; between 
from one to five ounces of the chemical 
solution to two gallons of water. 

‘Then there are insects that attack the 
roots of the plants. ‘The common cut- 
‘worm, which severs the plant from its 
roots just above the soil, is typical of this 
group. The best way to prevent these 
from attacking seedlings is by inclosing 
the plants in paper eylinders, six inches 
tall and about three inches in diameter, 
sunk in the ground to a depth of four 
inches, as shown in the illustrations at the 
‘bottom of these pages. Cutworms appear 
only at night. ‘They can be killed by 
wetting the ground thoroughly with 
‘warm water (about 100° F.) 

Insect enemies of another group destroy 
plants by introducing their beaks or pro- 
‘bosees into the plant tissues and sucking 
‘out the sap. Leaf lice, scale insects, and 
th> tiny leaf hoppers and bugs belong to 
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in the SUMMER By 


Play in Your Own Back Yard 


this class. A spray with oi! 
for a basis supplies the best 
method of contending with 
these pests, for the oil 
spreads over their bodies, 
closing their breathing 
ores, which are on the side 
of the abdomen, and suffo- 
cating them. 
‘There is an admirable 
ray for this purpose that 
ers call “soap emul 
sion.” Itis prepared by dis- 
solving two ounces of soap 
in boiling water, adding a 
quart of kerosene, and shaking. ‘This 
stock solution is diluted with from nine 
to 20 parts of water, depending on 
whether the insects to be attacked are 
scaly of soft-bodied. When spraying, wet 
the leaves and twigs, but not so thor- 
oughly that they drip. Do not permit the 
solution to collect in puddles on the 
ground, for it is harmful to the:plants if 


absorbed by them through the soil. 

Plant diseases) are of sorts, and 
are persistent gnemies fof the home 
gardener and the profesional farmer 
alike, Diagné i disease fs essential 
before cured. I should advise 
the amateur’gardener not to attempt to 


‘treat his infected plants until he has 
consulted an expert; otherwise you may 
do more harm than good. 


“TO GET the largest possible yield trom 
‘small garden, as I explained in my 
previous article, beds from which early 
vegetables are gathered should be dug up 
immediately and planted with late vege- 
tables. Winter cabbage, lettuce, or en- 
dives can be sown profitably in the beds 
from which the early vegetables are har- 
vested. Better, they can be transplanted 


to the beds after being sown in seed beds. 
‘Transplanting in done best at twilight, 


siasm Ing, ‘This is likely to happen when 
the weeds begin to show. Success in 
gardening is well worth working for. ‘The 
physical work in the open air is bound to 
do you good, and there is a- thrill and 
sat + in harvesting good vege 
tables, @rown by*your own care and 

ence; that wic more than repay 
all the trouble and work you dev. 
‘them during your spare 


BYERY reader of Porutar Sereno 
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who enjoys 
will be inters 


rable pictus 
‘oddities, to 


pep rl tag bees 


appear in next month 


Finally, cover the transplant 
‘Sith = banker to shade it 


a. 


Pan Ideal Portable 


Radio Receiver 
—And How to Build It Yourself 


By Joseph Calcaterra 
Radio Bditor of Poruian Science Moran 


NCREASED power of radio broad- 
leone es 
more sensitive receiving sets and the 
reduction of interference between stations 
are combining this summer to make radio 
more popular than ever as an outdoor 
sport for vacationists everywher 
‘Wherever you may be taking your 
outing—in the mountains, ut the lake or 
seashore—radio as 
developed today ix 
to bring to 
you from afar the 
aily programs of 
news and enter- 
tainment. Even in 
a simple single- 
tube receiver, as 
Tack Binns. points 
‘out in another ar- 
ticle in this iasue, 
there is a ood 
store of vacation 
fun, even though 
it eannot bring you 
the best that 
broadcast radio 
offers. 
For the man who 
ie eager forthe 
lore 
ception during his 
summer outing, I 
shall deseribe this 
‘month how to con- 
struct what I believe is an ideal portable 
set—a powerful four-tube reflex receiver 
cearried in a light suitease, yet practically 
‘equal in results to a six-tube set. 


“THE circuit calls for one stage of rhs 


cryetal datector fur detection: two stage 

‘Of ntraight audio-frequency amplification 

equivalent to two stages/ of -radio-fre- 

quency amplification, ang. finclly, three 

stages of audio-freqionty amplifieation. 
‘The novel feature. of 

this circuit ies in the 

fact that, if desired, the 

circuit can be changed 1} 4 

easily to one having 

one stage of trans- 4“ 

former-coupled radio- 

frequency amplifica- 

tion, a vacuum-tube 

detector, and two 
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without the A bat- 
tery, is 20 pounds. 
‘The panel is 18 by 
4 inches and was cut 
from a standard 18 


Layout of parts for the portable fourtsie 
teles receiver. ‘The parte are lotrel and 
‘numbered to correspond with the wiring dia 


the smaller tubes ean be wigd/ti\advan- 
tage. When the set is ust as part of 
the auto-camping cqufpment, if is a 
comparatively simple matter’ to) carry 
along an extra storage battery or even to 
use the storage battety of the autdmobile 
‘when the ear is pot running. 

If four of the tubes consuming 25 
peng at six volth.are‘used, an 80 ampere 
hour battery is sufficient for approxi- 
‘mately 80 hours without recharging. This 
Will earry you through = two weeks! va- 
cation. 

“Using the set 


"ead opersted im anitease on the auto tp 


stations with prac- 
tieally the same 
‘volume as was ob- 
tained with a 
standard three- 
tube outfit using a 
good outside aerial. 
‘With an_ outside 
aerial, and operat 
ing all four tubes, 
I received pro- 
‘grams too loud for 
‘comfort in a large 
room. The first 
‘two ‘tubes alone 
with the loud- 
speaker plugged in 
on the first jack 
‘were sufficient to 


fill the room, 
In the wiring 
diagram at the 


ottom of the 
paige the Aymbols and terminals have 
heen magked to correspond with the 
numbery/indicatingethe respective parts 
in the@ianetTayout. ‘This makes it easy 
to Jéffow the connections between the 
vious parts. 


UMBERS 1 and 2 are the aerial 

and ground posts respectively. Num- 
ber 8 is the aerial inductance switeh, 
while No. 6 is the ground or grid circuit, 
switch. 

Number 4 is the tuning coil, consisting, 
‘of 60 turns of No. 22 d.s.e. wire wound on 
‘a tube three inches in diameter and three 
inches long. ‘The top of 
the winding is started 
fone quarter inch from 
the top of the tube. 
‘Taps are taken at every 
10 turns, The tape are 
arranged in a straight 
line down the coil so 


stages of straight audio- 
frequency amplifica- 
tion. ‘The complete set, 
including phones, B battery and 
space for tubes, can be built into 
a suitease 22 inches long, 12 
inches wide, and 6 inches deep. 
The total weight of the outft, 


that they will besclose 
to the switch palit of 
both switches, 

‘Number 6 is a 23- 
plate variable con- 


denser with Vernier 
feature. Number 7 is a 
standard potentiometer 


having a resistance ele- 
(Continued om page 181) 
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Radio by the Roadside 


How to Get the Most Vacation Pleasure 


By Jack Binns 


America's Most PopularWriter on Radio 


|AN I take my radio set with me on 
my vacation, or on my auto- 
camping trip? ‘This question is 
inds of many radio fans now that 
ual outing season is upon us. 
‘The difficulty in deciding it lies in the 
widespread belief 
that a specially de- 
signed type of super- 
sensitive receiver 
must be used for 
‘this purpose, par- 
ticularly on an auto- 
mobile, Asa matter 
of fact, any good 
radio receiver ean 
bring endless enjoy- 
ment on a motor 
trip, provided you 
are careful to. meet 
its requirements. 

‘Of course you 
cannot expect loud 
‘peaking results on 
the same scale as 
when the receiver is 
operated in the 
home, any more 
than you ean expect 
the same speed out 
of your automobile 


predicted that within five years all mot 
ing vehicles will be equipped with radi 

With the equipment already available 
there is fun and profit enough for all of 
us who hit the motor trail to far-off places 
‘this summer. The only problem is how 
to make use of that equipment. And 
that brings us back to practical sugges- 
tions for 2 successful radio vacation. 


from Your Receiver 


as straight a line as possible between 
its two temporary supports. A. long, 
single strand usually is better than a 
umber of short ones. ‘The wire should 
be led. straight to the receiver, and 
should not have any excess length lying 
around in a coil, 

Copper wire always should be used 
for the aerial. Of course, a stranded 

wire may be em- 

ployed, but it should 
consist’ of copper. 
‘The gage does not 
have to be as large 
as normally used, 
although it should 
be fairly strong. 

‘The temporary 
aerial ean be carried 
conveniently on the 
trip simply by wind- 
ingitonafishingreel, 
or inside the cover 
of large pocket 
tape-measure, 
such a device 
used for storing the 
aerial when not in 
use, not more than 
150 feot of wire can 
be used. ‘The best 
plan will be to run 
the automobile a 
sufficient distance 


on a bad country 
ond that you get 
fon smooth-sur- 
faced. thoroughfare. 

If you frankly re- 
cognize the limitations of your receiver, 
there is no reason why a radio vacation 
should not be a huge success. Indeed, it 
is the proved success of radio along the 
road, by the roadside, in the secluded 
camp, and by the seashore, that is open- 
ing possibilities of future communication 
so tremendous as to tax our imaginations. 
For the use and enjoyment of travelers 
feverywhere—and especially for motorist 
tind camper—there already have been 

radio receiving outfits 50 

lective that they can 

catch messages at night from across a 

continent, yet so compact that you can 
carry them in a small suitcase.” 

‘The superheterodyne is one of these 
latest marvels. ‘The portable four-tube 
reflex set, described by Joseph Calcaterra 
fon the preceding page, is another—just 
a handbag that you can earry from room 
to room, or in your ear from city to 
forest and stream, from town to town, 
or from state to state. 

With the ever-increasing demand for 
this sort of radio enjoyment—radio on 
the road—how long will it be before you 
wiil be able to carry radio about in your 
pocket—radio in a little box about the 
size of a matchbox? Simply turn a little 
switch, and get in instant touch with the 
best thought, the best musie and enter- 
tainment from far-off Australia or South 
Africa! 

Hiram P. Maxim, president of the 
American Radio Relay League, recently 


‘An effective ray to enjoy radio while the car Yuden a tranamitting 
is"vnveling lone the road. With 

fetil strung. between suppor 
the front and tear of the © 


Seperate 
Ser te 
‘his outst ie 


And the main points to be considered 

are these: 
“What facilities shall I have for erecting 
aan aerial, and, how far shall I be away 
nearest first class broadcasting 


widely varying conditions, 80 
the same arrangements for recep- 
tion will not answer the purpose through- 
out the trip. 

Consider the first of our two problems 
—the aerial. No matter where an auto- 
mobile trip may take you, nearly always 
you will find some object that will stand 
you in friendly stead as a mast upon 
‘which to hitch your aerial. It may be a 
tree, a pole, or even a rock perched on 
the ‘top of a small hillock. Your own 
ingenuity will enable you to size up the 
local situation quickly. ‘The top of the 
auto can be used for anchoring the other 
‘end of the aerial 

‘Twenty years of practical experience 
have demonstrated that the use of a good 
clear aerial results in the best reception, 
so my advice to you is to take advantage 
of every local opportunity to erect one— 
irrespective of the sensitivity of the set 
that you intend to use. ‘This improvised 
aerial can consist of a single wire stretched 


Note the eabunet" back of the 
‘the work of am 
MM. Griebe ‘of Richmond “Hi Le 


away from the tem- 
porary support, #0 
‘that all of the slack 
is taken up. 

On the care with, 
which you erect this aerial depends the 
entire success of radio reception in camp, 
‘When you havg arrived at the spot where 


away from the station, and 


your set nearer to it. You then will be 
taking advantage of a peculiar directional 
effect that has been definitely established 
as existing in radio transmission. 

All these suggestions, of course, apply 
to the reception of programs when a halt 
hhas been made, Some motorists undoubt 
edly will wish to attempt reception while 
the automobile actually is running along 
the road. This, of course, is entirely 
possible, provided the distance from a 
broadcasting station is not too great, and 
a really supersensitive sot is used. 


HERE azain a good aerial is preferabl 
to a loop, provided the design and 
construction of the set permits the use 
of either. Naturally, the aerial that ean 
be erected on top of an automobile eannot 
be as long or as efficient as one of a semi- 
permanent type between two widely 
separated supports. Yet a very effective 
fone can be set up by stringing a con- 
tinuous wire in zigzag fashion between 
supports erected on the front and rear 
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ends of the ear, ‘The metal framework o 
the automobile can be used as « counter: 
Poise ground. 

One serious drawback to operating 
radio receiving set on an automobile while 


ft is running the fact that eon 

nt will be experiented 

from the radiations emitted hy the spark, 

Plug of the motor, agi in wine cate 

hum from the generatop of the ear. If th 

broadcasting station ig not too far away, 
not, be 


vyacation—the 
distance. Ax T said 
you frankly admit 
the limitations of your recel 
ing set, you will save a lot of 
embarrassment and worry dur- 
ing the trip. Roughly speak- 
ing, we may take the daylight 
range of the various types. of 
receiver as our guide in this 
matter, remembering that the 
average reliable range of Class 
B broadcasting stations is only 
150 miles. 

‘The most sensitive receiver 
mown is the superheterodyne. 
In the daytime it will record 
the average broadeasting sta- 
tions on headphones at a distance of 260 

and with the most powerful broad 
casting stations it will reproduce on a 
-loudspeaker at 150 miles. 

‘The neutrodyne will give similar 
results over almost the same distances 
‘Transformer-coupled radio-frequency 
sets including reflex receivers, invariably 
operate on a loop, and their average day- 
light distances will be about 150 miles 
for phones and 100 or slightly less for 
Toudspeaker work. Regenerative receiv- 
ers of efficient construction and design 
will give daylight results inthe same 
manner over approximate distances of 
150 and 190 miles, provided a good 
aerial and ground are used. 

‘These figures do not apply tonight 
reception. Here an entirely different 
condition exists and one of which we 
know very little. 

At night almost anything is likely to 


of the 1 


receiving outfit ta 


lod othe banks of 


happen, and loudspedker operation is 
possible [from stations tremendous dis- 
ces aay. Thesparjbility of 


Fe 


by any 


ions usally obse 

ing installed in the home for 

permandpt use are equally important on 
the vacation trip. 

We all know, for expmple, that it is 


‘A radioequipped sedan, with the serial strung from 
font te tear nad supported at the center by a pole 


very difficult indeed to receive programs 
inside a steel constructed building. The 
reason is that the steel girders, being 
grounded, act as a shield, absorbing the 
electromagnetic waves. In the city we 
meet this problem by employing a set 
that is extremely sensitive and very selec- 
tive, such as the superheterodyne and the 
neutrodyne of good design and construc- 
tion 


IMILARLY, on a vacation trip, we 

‘must watch for conditions that may 
hamper clear reception. Remembering 
the difficulties of receiving inside a steel 
building, it would be folly to choose an 
‘outdoor location for reception where 
natural obstacles would duplicate the 
difficulties of such a building. For ex- 
ample, if you are in the mountains, it 
never will do to erect the aerial in a 
location where a huge mountain range 


the Green River, near Seattle, Wah 

intervenes between the broadcasting 

station and the receiving set. ‘The moune 
tains will act as a barrier 

An ideal location for reception is beside 

a body of water, ‘This strange fact to 

certain extent accounts for the location 

of many of the id wireless 


telegraph stat 

Tn sorae mi 
practically impossible to getaway from 
4 range of high land. ‘The thing to do 

in such a case is to got as far 

away as possible from the hills, 
for the follo 

Electromagnetic waves act 
somewhat similarly to water 
‘waves. ‘The main difference is 
that the former pervade the 
medium in which they travel, 
Whereas water waves are sur 
faco waves. You often have 
observed the effect of an ob- 
struction on water waves, Im- 
mediately behind 
tion isa “pocket” 
water and at the rear of this 
pocket the waves converge. 


HE same effect obtains 

with electromagneticwaves. 
‘A mountain range will absorb, 
‘them and leave a “pocket”? 
just behind the barrier. But 
at a certain distance behind 
the mountains, it will be pot 
sible to obtain good reception, 
ecause the waves that have not been 
absorbed will come together in the same 
manner that water waves do, 

Finally, what type of receiver is best 
for use on a motor trip? 

‘A satisfactory radio vacation is quite 
possible with a single-tube set of the re- 
generative or reflex type, provided a good 
Serial is used and head-phone reception 
only is desired. Much better results will 
be obtained with two stages of audio 
amplification. 

‘The best posible results will be ob- 
tained with a neutrodyne, a superhetero- 
dyne, or a powertul reflex receiver. 


EGINNING next month, POPULAR 
‘SCIENCE MONTHLY will publish in 
summary of up- 


step with the amazing progress of this 
fascinating new science 


POPULAR SCIENCE MONTHLY 


nm 


America’s Fastest Growing Sport 
Motor Campers by the Million Enjoy Comforts along the Road 


By Leslie V. Spencer, M.E. 


« HEN going motor-camping,” 
‘said an automobile writer in 
article published 15 years 
ago, “take along plenty of extra tubes. 
It i not necessary, however, to load the 
fear down with more than two extra cas- 
ings, because one is never more than two 
or three days from a town where the or- 
dinary sizes of tires can be obtained.” 
Imagine that! “Never more than two 
or three days from a town 
where the ordinary sizes of 
tires ean be obtained.” Yet, 
Jess than a score of yeart 
back, it was all too true, 
Motor-touring was not with- 
out its uncertainties then, 
and before 1910 it was prac- 
tically never attempted, be- 
‘cause of the hazards involved. 
Tn those days an au 
‘tomobile hardly could be ex- 
pected to stand up under the 
strain of from 300 to 500 
miles of country going. The 
condition of the roads made 
protracted trips hazardous. 
Indeed, whenever a group 
of hardy’ souls did venture 
forth to conquer the wagon 
roads of the day, they did so 
only after they had prepared 
for the journey for weeks in 


marked, are taken for granted, as are 
public camping-grounds along many of 
the more important highways. 

In fact, the motor-camping trip in 
summer bas become the emancipator of 
thousands of American families of modest 
means—the outdoor sport of the multi- 
tudes. A year ago 1,250,000 men, 
‘women, and children took an active part 
in it; and this summer it is estimated that 
the number of happy motor gypsi 
will be increased to nearly 2,000,000. 


facturers add camp-car bodies to their 
standard lines. 

“Automobile camping is confined to no 
particular locality or climate, More 
Than 2000 cities and towns in the United 
States have established public camping 
grounds for the accommodation of tour 
Sts. The average size of the municipal 
ccamp-ste is such as to afford ample room 
for about 30. cars, although rome are 
‘very much larger than thi 

‘Most public camping-grounds supply 
‘the campers with free fire- 
wood, electric light, water 
and laundry facilities, bath 
farrangements, toilets and re- 
fuse disposal, Some of the 
more. completely’ equipped 
amps even have gasaine- 
and oilsupply stations 
dining-rooms and. kitcher 
dormitories, dance pa: 
vilions, playgrounds, outdoor 
tables and benches, wooden 
tent floors and other enticing 
features, 


ERLAND PARK, at 
Denver, Colo., the larg- 

est public camping-place in 
the United States, is a strike 
ing example of what some 
‘of our larger cities are doing 
to encourage motor tourists, 
facilities, 


advance. And, when finally 
under way, their car looked 
like a small moving-van, with 
spades, block and tackles, cans, ropes, 
tents and tent poles, trunks and junk 
draped all over the car. The unlucky 
riders in the back seat had to fit them- 
elves in with a heterogeneous collection 
of everything and anything that had even 
tthe remotest relation to the long-heralded 
‘camping jaunt in hand. 

‘The popular summer sport of motor- 
camping as it is known today is a de- 
‘yelopment of the last half a dozen years. 
It has been called the fastest growing 
sport in the world. ‘This summer the 
Easterner can trek from New York to 
the Golden Gate, and the Westerner 
from California to Boston, within a 
reasonably short time and think little of 
the feat, Well-built roads, plainly 


‘The motor tour of 15 yeary ago—a hazardous adventare in 
Grew crowded end’ draped with unwieldy Tugenge and tires 


‘The beauty of the sport—and a feature 
that probably accounts largely for its ip- 
creasing popularity—lies in the fact that 

or $400 car gin 
as far andJhave just as mgch 
the most expenfive 


le makers 
new every- 
is evidenced by the fact that 
‘builders of low-priced cars have 
‘offering complete vehicles adaptable 
to the use of motor gypsies. A few local 
dealers, too, are offering specially built 
bodies suitable for camping. I con- 
fidently believe that within a few years 
we are going to see many car manu- 


‘accommo- 


fears, The 
autifylly wooded, 

and ,000. Last 
{60,000 mgtorists availed 

M summer yaca- 
tloni ir ways: Some 


touring-car or 
sedan and make and Weak camp at each 
stop. Others tow a trailer that carries 
all the camping paraphernalia, Still 
another group does a more pretentious 
job of it by hauling a completely equipped 
eamping-ear trailer containing beds and 
dining accommodations. ‘The fourth 
class buys a special eamping-ear fitted to 

Imost any standard chassis. This last 
is the de luxe way of gypsying, of course, 
and involves considerable expense, for as 
yet there is very little standardization of 


n 


self-contained camp- 
ing-cars. By far the 
greatest number fol- 
low the first method. 
‘The two impor- 
tant essentials to 
this kind of wander- 
ing outdoor life sre 
eating and sleeping, 
and to these neces 
sities the makers of 
auto-camping equip 
ment have devoted 
their thought and 
ingenuity. 


ONE are the 
days of the pup 
Your motor- 
camper now de- 
mands a specially 
constructed motor- 
camping tent or a 
set of beds under 
even a more subr- 
stantial roof than 
canvas can offer. 
‘Motor bungalows on. 
wheels that possess 
every convenience 
rest, 
ilable at considerable expense, but 
the dyed-in-the-wool camper usually 
prefers canvas. 

‘Tents are of many and varied types, 
ranging from the lean-to supported by the 
top of the motor-car to the full-grown 
motor bungalow tent with comfortable 
accommodations for four or more. 

‘Most motor tents are arranged to 
collapse into very small packages having] 
folding metal braces and Qpfights, and 
folding into bundles small enough to be 
carried on runningboards, 

‘The specifications of one tentjhaker’s 
prize package are before me. Tpéy make 
it clear that you are afforded a big double 
‘bed with springs and mattress rivaling 
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in comfort your best box-spring bed The 
bundle also disgorges a big, roomy, bwell- 
ventilated tent that require} no pols to 
erect—a real houge, with screened Jand 
curtained windog. ) The specificatjons 
say further that thegybole outfit with its 
aluminur}-trame #4 rolls into a pakk- 
age only Your feet long ghd 11 inclhes 
thick. 


HERE'S development for you! Think 

of that, and then consider the trouble 

TE meant to carry the unwieldy tents of a 

few years back. Then, if you got the 

whole works into a full’ wagon bed, you 
were lucky. 

Another clever outfit on the market 


is called a “sleeping 
pocket”—a —pneu- 
matic mattress and 
envelope arrange- 
‘ment with a flap at 

‘The outer 


crawl into this co- 
coon and pull down 
the flap, you are 
snug as’ the pro- 
verbial bug in the 
rug. Also you are 
protected from in- 
sects. 

Many campers 
sleep in thelr ears on 
‘some form of swing- 
ing mattress fasten- 
ed at back and 
front above the 
seats. If the car is 
a closed type, such 
a bed offers all the 
comforts of home, 

‘About a score of 
concerns now are 
making camping. 
trailers, When ready. 
for the road, the 
ler outfit is most compact, 
folding into a size not much larger than 
 pusheart. Opened up, it provides a 
temporary home for from four to six per- 
sons. Many of the models have elaborate 
cooking and dining facilities, folding 
tables and chairs, full-length’ elothes- 
closets, and tanks for hot and cold 
water, 

The days are vanishing when the 
motor-camper depended on wood fire 
Now he usually carries a compact 
convenient oil or wood burner that elimi- 

ates the digging of pits and the build- 

ing of ovens. When it comes to cooking. 
utensils, the market is full of apparatus 
with special appeal to the camper, 


When Your Car Is Stuck in the Mud—How to Get Out 


F, ON your motor-eamping trip, you 
plan to strike away from the beaten 
highways into out-of-the-way places, 

‘as most campers do, the chances are that 

sooner or later your car is going to be 

stuck in a mud hole on some lonely 

‘country road. 

Will_you be prepared for such an 
emergency? Will you know how to get 
out without ruining your tires, your 
gears, and your disposition? 

If you are impatient and foolhardy, you 
probably will go into race your 
motor, spin your wheels, and sink deeper 
and deeper in the mud until you are up 
to the hubs. But if you want to save 
trouble and expense, you will remember 
that it doesn’t pay’ to lose your head. 
You will sit quietly and study the best 
‘way to get out. 

‘The best way, of course, is to get some 
‘one to pull you out, But it is not always 
easy to find that “some one.” If you 
have chains, don’t try to put them on in 
the regular way, but wrap one entire 
chain twice around each rear tire cross 
wise between two spokes and fasten it 
with the clips as best you can. Start your 
motor, go info reverse, and you ean pull 
‘out of almost any kind of a hole. 


‘The average driver, when his car is 
stuck, packs around the wheel as many 
large stones as he can find, as shown in 


illustration A. He believes they will 
‘work under the wheel, as in illustration 
B, when the wheel is revolved, and will 
form a solid foundation. As a matter of 
fact, the stones seldom get under the 


wheels in sufficient number to do any 
good. 

After “chewing up” his tires in this 
experiment, he removes a few rails from, 
a near-by fence and tries to wedge them 
under the wheels. The result usually in 
unsatisfactory, producing a condition 
such as that shown at C, or at best like 
that at D. 


if you have no chain 
is to use a piece of rope, an old tire 
cover or an cileloth side-curtain envelope, 
or any other bulky material you ean wind 
around the tires to give necessary ro- 
sistance. If you have none of these, a 
couple of worn-out inner tubes will serve 
in a pinch. The ordinary tube will go 
twice around a tire doubled, between two 
spokes, as shown in . By cutting a hole 
for the valve, you can button the tube 
so that is will stay there. 

‘The real insurance against sticking fast 
in the mud, is to be prepared by always 
carrying with you six pieces of heavy 
chain, each with a hook at one end, as 
shown in P. Three of these chains hooked 
around the tire and felloe of each rear 
‘wheel will pull you out of the worst hole 
you ean conceivably get into. 


\ 2 rérutin scrincoMovraty ) 2 
New Ideas for the Folding | con 


collapsed, occupy small 
Of the roadside camp. The novel stove shown in the upper 
Picture folds into the small case shown at the night 
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Repair Kinks ® 


Prete shafts are difficult to remove 


motorcycle piston ring, the dimensions of which 
suit the job exactly. ‘The constant outward pres- 


and replace when ling the car 
sure of the ring seals the case most effectively. 


after a rear-end repair Job, 
men do this work by 


‘other repairs, pen when small repairs down incide, 
‘are made promptly 


sists of turning a 
burr over the head 


tA hold\ the’ shat, /)\ chisel’ or. “center 
in place of the : punch, Asma bure 

fal jack top, as vail that i neces: 
‘hown In Fig. 1. By sary. \""A second 
having. the voice a method isto make a 
Joose ion the screw : Ting of center-punch 


top, itis free to turn . z marks around the 
in ‘all directions, shank, ‘These marks 


‘To operate, the 7 should be placed 
jack is placed halfway 
beneath "the through th 
shaft tube and bolt hole to al 
is elevated un- Tow the bolt to 
til the yoke ie J pivot slightly if 
takes the ; Z necessary, "10 
weight, of the —StAf- “ ( accommodate 
unit. ‘The set~ the cap. Bolts 
serew is. then 3 ~ f so remedied are 
tightened and r driven into 
the outtit is a their holes with 
ready to be J 4 a light driving. 
pulled out. This / } fit 
‘Also keopa the ~ ; n 
splined end of able job, 


N BOLTING on 
ring gear or 


ISTRIBUTER copren reaming the bushing. 

ears of certain pujento, for the pinion, the 

cars cause consi left half of a Ford 

WY able trouble by differential case cm 
jumping out ofméeh || be held to tl 

when th its : top ‘of 

any soe three Bes 
ae holes injthe 


benel, Tt 
ssatingnce 
ld the case 


rot 

Sp of 

oul 
in the jaws offa largg viseAusing special 
clamps to suit!the cufvature of the body 
of the case; but the sBethod shown in Fig. 


7 is far simpler and! holds the work as 
Agidly as is necessary. 


bump or\depregion 
in the road. This 
can Dy remedied by 
f a dplit col- 


r Wo \the vertical 


Fig. 2. The clamp collar is made of 
1, drilled and tapped as indicated, and 
ited with two small screws. In this way 
‘4 permanent repair can be made without 
dismantling any of the motor parts. 


HILE many methods have been de- 


“THE ball-bearing rolter for per, GYY vised to prevent unauthorized joy- 

2, 2 shown in Fig. 3/wasiie gut of dis ding, one recently installed by an elee- 
b carded autorgobile pi orn trician is especially novel. 

bearings. Fogr of these roll - Tt was done by making a special 

ned.to a made of to 1 by 4 ft. handle for the gear-shift lever with an in- 

boapis A jaded headrest as fastened ‘ ssulating ap betw Iahaped 

to one bd to rgke the ‘more com handle and the rg a the 

fortabJe. Such a rolling platform also can steering-rod. As the front end of the bar secondary termi dlugtigh coil is 

be utilized very well to move heavy auto is moved, the bar swivi thxpueh the 

ith the engine 


ft the gears 


on the axle fas- brought 4 this! 

arts, such as axles, around the garage. _tening, moves the steering-rod to one side, cenger of the 
and in this way turns the wheels in the runbing, apy 

cautes th 
eu 


LEADING 2 car is a difficult thing un- desired direction. full_jntensity of the high- 
less there is some one in the car to vol ent to pass through the driver 
steer it, fronfed with [L leakage is a frequent troyble in as hfs foot is on the clutch pedal complet- 
this grobl Pi car truck transmission systems} One ing the circuit. 

along be! 3 ved At by repairman ‘thi inan ‘The current is not injurious, but is so 
using jown in Fig. ingenious mapner as He startling that it will unnerve and weaken 
4. ‘The bar, ig 6 ft. long, is fastened tl c end the most daring thief. A cut-out switch at 
toa U bolt dh the front axle. A smaller and on alathe. the edge of the cowl is carefully thrown 
U bolt clamps the end of the bar to the Into ‘a scrapped out before the owner starts to drive. 
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Equipment for Auto-Camping in Comfort 


By Harold N. Whitmore, M.E. 


YOU are going auto-camping this 
summer and wish to have genuine 
comfort and convenience without un- 

due cost, I ean recommend the equipment 
‘shown in the accompanying illustrations. 

Designed and built at home after a 
year's study of various types of camping 
fears, the outfit gave most satisfactory 
service in a summer spent outdoors last 
year and will be used again this year. Tt 
attracted much attention at every tourist 
‘camp I visited, principally because it in- 
corporates many of the conveni- 
ences of more elaborate and more 
expensive outfits without some of 
their objectionable features. 

Among the outstanding features 
‘are compactness, light weight, and 
comfortable sleeping quarters, 
Last, but not least, with this type 
of equipment, the runningbourds 
and the inside of the ear aro not 
burdened and crowded with ean- 
‘vas, poles, boxes, stoves, chairs, 
cots, and’ other’ paraphernalia. 
Camp may be set up in eight or 
10 minutes, 

‘The cost of the materials neces- 
ssary for building the outfit, inelud~ 
ing cooking equipment, was ap- 
proximately $100, with careful (Gi 

‘The outfit is attache to a dayCard 
Ford runabout with fhe turtle bxek re- 
moved. ‘owdyer, itemay be gttiched 
or modified to suit many pther take) of 
rondsters and egupéa, 

‘The small HMlustraitOA at the right of 
Fig. 1 show#'the rig as it appears on the 
road. Everything is inclosed within the 
box on the back, which in turn is covered 
with waterproof canvas and held in place 
with a well known type of patented, lift 
socket fasteners. ‘The spare tire is earried 
‘suspended on straps under the rear of the 
truck box. ‘The entire weight is about 
equal to an empty Ford sedan, 

In Fig. 2 the canvas cover is shown 


Fig 


rebdvtd andytfe top 
‘opened out to t¢em th 

Sdlegranid screened wine 
AlgyS of the sleeping compartment. ‘The 
‘til gate is doyh and the ridge pole in 
Place. The twdurms extending from the 
ridge pole are bn hinges and fold back 
‘against the ridge pole for packing. These 


arms support the awning, which covers 
tthe kitchen compartment, The front end 
of the ridge pole is attached to the top of 
the car between two angle irons, through 
which a pin passes, ‘The upright pole is 
made of wood with }-in. iron pins in each 
end. ‘The upper pin passes through a 
hole in the ridge pole, while the lower pin 
passes through a hole in the iron frame of 
the bedsprings. ‘The bedsprings are visible 
in this view. ‘The drawer containing su 
plies, stove, and other equipment is in 
place under the bed, 

‘The central illustration in Fig. 1 
is wide view with canvas in place 
and the drawer pulled out. The 
canvas is attached with the eur- 
tain fasteners mentioned before, 
‘The arms extending from the 
ridge pole support the front of the 
awning, while a collapsible 44-in, 
pipe is irserted in a canvas tunnel 
fat the baek, Two wooden poles in 
the body with metal 
pins in each end hold 
the awning in place, 

In order to avoid 
too great an over- 
hang, the box and 
consequently the bed- 
springs are only 5 
ft. long. However, 
the mattress ix 6 ft, 
long, the extra foot 
being supported at night by the sliding 
top provided on the drawer. The canvas 
‘end covering this extension, as well as the 
entrance to the bed, is shown in this view 
(Fig. 1). ‘The drawer is supported on ad- 
justable and detachable legs. In this 
illustration also appear the tent ropes, 
which provide means of stretching the 
canyas roof of the sleeping compartment. 

Figure 4 shows a three-quarter rear 
view with the side drops attached to the 
awning. ‘These drops are put on in bad 
‘weather and at night. There is one 


(Continued on page 118) 
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Garage Doors Built in Place to Save Labor 


‘Then complete nailing on the ceiling. 
For a single sliding door, no braces are 
required. For double doors, either hinged 
‘or combination hinged and sliding, braces 
should be provided, running upward 
toward the front edges. 
All the ceiling being on, nail each edge 


By Edwin M. Love 


MATEUR carpenters usually make 
hard work out of the building of 
garage doors; and not a few good 

‘carpenters pursue methods that are slower 

fand more duit than that herein de- 

scribed. 

In all types of doors consisting of stiles 
and rails sheathed up the back, run the 
top and bottom rails the full width of the 
doors, and cut the stiles between (Fig. 3). 
"This ‘system ia contrary to ordinary 
door construction, but admirably adapted 
to the rapid building of strong garage 

‘The opening rarely should be less than 
74 {t. in height, Case the head jamb, 
cut the 1 by 6 in. top and bottom rails 6 oF 
8 in, longer than the width of the opening, 
and nail them in position, allowing. 3¢ in. 
clearance at the top and 34 in. at the 
bottom. 

If a pair of doors is to be built, as the 
illustration 
shows, tack the 
‘center stiles_in 
position. For 
sheathing ma- 
terial, Gin, V- 
srooved. ‘red 
‘wood ceiling 34 
fin. thick unu- 
ally is used in 
my own, local- 
ity in. Califor- 
nia. Tt should 
be cut 34 in. 
less than’ the 
length of the completed door and applied 
with a Yi-in. margin at top and bottom. 
Geil from the center, as in Fig. 1, by toe- 
nailing top and bottom with fourpenny 
box nails, When a few boards are in 
place, cut in the center rails between the 
stiles’ and nail solidly to the sheathing. 


‘hile the points are driven over, 
door built in this way is fitted and in 

position for hanging. Tack blocks to the 

‘upper ends of the stiles and the casing 


above, asin 
Fig. 2, and saw 
through the 
rails, Case the 
side jambs and 
apply hinges, or 
hangers, and re- 
move the 
blocks. Noth- 
ing remains but 
to dress the 
sawed ends of 
the rails and to 
put on the re 
mainder of the hardware. 
Doors like these are capable of standing 
surprising amount of wear and tear, and 
are amply strong for mild climates. If 
subjected to storm and freezing, the fol- 
lowing modification is recommended: 
After building the door to the point of 
nailing from the front through the stiles 
and rails, reenforce with rails and stiles 
behind the ceiling, extending the center 
rail the full width of the single door and 
the stiles to the top and bottom, as shown, 
in Fig. 4, after 
ward nailing 
solidly from the 


ack briue 
‘OES To TOF 


Font cents 
RANG 


faceswithheavy Font Stine 
paint as the ps waar 


parts are put in 
place, as this 

feguards 
against damp- 
ness, 


[orrom wa 


Fig 4: etait dated 


Novel Bunny Rocker Will Amuse Any S Small Child 


0 amuse 
Junior, 
thelittle 


rocker illus: 
trated has many 
merits, ‘The un- 
‘usual design of 
the rocker piece 
prevents him 
from rock 
‘The back rest supports his back and 
him from sliding off. ‘The rabbit's 
‘afford a convenient hand-hi 

baby does manage to fall 


‘The rocker is not difficult 
decorate and will give the yo 
hours of amusement. “Use 
it is easy to work and will 
enameled. 

For the seat you will need a piece of 
Jn. stock, 1 it. 6 in. long and 10 in. 

Lay out a center line lengthwise 
of the board. Set compass or dividers for 
5 in. and lay out a half circle at one end. 
Lay out the other curves, and shape by 
using the draw-knife and the plane to fin- 
ish the curves wherever possible. 

By use of the squares, each of which 


represents one square inch, lay out the 
head of the rabbit, with the grain running 
vertically. A turning saw is a good tool 
for cutting out the head. ‘The squares 
also will facilitate laying out the rocker 


pieces, two of 
which are 
needed. Next, 
cut out the 
back piece, 
Plane the lower 
edge so that it 
will tip back 
slightly when 
fastened to the 
seat. 

In assem- 
bling, use Jong 
screws or finishing nails. If crews are 
‘used, set the heads into the wood and fill 
the holes with wooden plugs. If nails are 
used, putty will do to fill up the holes 
‘when the heads have been set in. 

Sand the job thoroughly, finishing up 
‘with 00 sandpaper. Paint the rockers and 
the head white, and the seat and back 
piece a bright red. Give two or more 
coats, as needed. When the last coat is 
thoroughly dry, take a fine brush and 
paint the eyes, whiskers, and mouth and 
outline of the ear with black enamel, Use 
pink, if at hand, for tinting the nose and 
indicating the markings on the inside of 
the ears.—Kennett R, La Voy. 
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Toy Roadster Has Electric Drive 


Flooring for Furniture 


‘THE home workshop enthusiast who 
has but few tools sometimes finds it 
hard to make panel and glass doors for 
furniture on account of the lack of groov- 
ing or combination planes. I haye found 
that the use of grooved flooring for the 
frames of the panel dogré aid glfss doors 
solves this problem fof me! ‘Th§ flooring 
comes in go-mghys gradeg’and wiflths th: 
almost athy ndpdnay bé met byf using it. 
For [panel doops thd stongud” of the 
(Mgorid ikremovdi and the panel mounted 
the grdoves offthe inside of the frame, 
glass doors, the tongue and one of the 
‘ides of the groo¥e are removed, and the 


cuss! 
[Neat door frames made with flooring 


glass is mounted against the remaining 
side of the groove, Another method is to 
remove the groove side of the flooring and 
mount the glass against one side of the 
tonjue, as illustrated above. 


Money-Saving 


HREE unusually popular spring 
projects for the home worker are 
the pergola garage, the baby’s crib 

and play pen, and the eanioe sailing outtit, 

illustrated. 

Selected from Porutak ScteNce 
Mort's long list of blueprints in re- 
sponse to the requests of readers, these 
designs are especially appropriate for con- 
struction at this time of the year. They 
ean be built at a considerable saving over 
their commercial equivalents. 

For the man who has bought or is going 
to buy his first car, the pergola garage has 
many advantages. Costing only from 


Blueprint No. 23 “~< 
usMcnonor 


SS 


Bhucprint No 26 (at rah) 


more than a miniature automobile 
‘that will run like a real cag. To 
build such a toy is within the abflit} of 
any skilful mechanic, although ft would 
be difficult to equal the remarkdble’com- 
pleteness and /fin- 
ished workmetahip 
fof the uniqué little 
roadster Mastrated. 
‘This car was de- 
signed and built at 
the Motor Trans- 
portation Repair 
Shop of the Coast 
Artillery School, 
Fort Monroe, Va., 
by ‘Technical Ser- 
geant ‘Theodore P. 
Gunther for his five- 
year-old daughter, 
Pauline. ‘The work 
required about 700 
hours of Sergeant. 
Gunther's spare 
time, spread over 
five months, and he 
still has to add a 
Windshield and top. 
‘The roadster ix 
operated by a stor- 
age battery and 
electric motor, belt driven to the differen- 
tial. ‘The battery, which consists of seven 
cells. of | 120-ampere-hour capacity, is 
divided into three sections, two of two 
under the hood in front 
remaining section, of three cells, 
in the rear compartment. "They are con- 
nected in series to give 14 volts altogether. 


pes no toy delights children 


‘The tay auto, with its five: 
year-old river tthe whee! 


‘The motor is an old automobile genera- 
jor sewound forjthis pyftpose. ‘The cur- 


eng consumptién for motive power only 
ix from 9 to 12 amperés; the lights, which 
inplude headlights, dash and tail-light, 
wfauire 5 amperog, 


and the horn, 
amperes, 

For the sake of 
safety and in mercy 
to daddy, who walks 
while his little 
daughter rides, the 
speed is limited to 
& maximum of 
6 miles an hour. 
‘The controls are the 
same as in most pas- 
senger cars; that is, 
elutch and bral 
pedals, gears 
lever, emergency 
brake’ lever, 


three 
speeds forward and 
one reverse, 

‘The motor and running gear aro 
Protected by a safety device that 
makes it impossible to injure any 
part of the mechanism by faulty 
manipulation of the controls, 

Miss Pauline has driven her ear 
from 260 to 275 miles without a break- 
ind she handles it like a seasoned 
. She knows her simple 
and the customary hand signals to those 
in the rear and she ean talk automobile 
from the front bumper to the spare wheel, 
‘The novel little ear has became a familiar 
ssight in and around Fortress Monroe. 


Plans for Your Home Workshop 


{$150 to $200 for all ma- 
terials, it is different 
from common stock de- 
signs and fits well in a 
garden setting. Full 
working details and bill 
‘of materials are con 
tained in Blueprint No. 


powers 


einen eqace 


23, lista 
‘On ‘Page 107. 


bag 
BL eed 


vB; -Wlifch is detailed com- 
pletely in Blueprint No. 2 


Durable sailing outfit for canoe 


hhas an adjustable mattress framd wich 
is attached to the Zower framhanwith 246 
rule joint stay’or support hinges, so that 
it can be raised readilys 

‘The sportsman and canbeisf will find the 
sailing outfitfor-a paddling eance (Blue- 
print No. 25) an improvement over ordi- 
nary designs. 

‘Each blueprint can be obtained for 25 
cents from PoruLaR Screxce MowTHty. 
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Staple Buffet to Complete Dining-Room Set 


‘has been ommitted fro the furni- 
ture of many dining-rooms, espe- 
cially when there is a built-in china closet 
in the room. ‘This gap in the furnishings 
may be closed readily and inexpensively 
by building a buffet in the home workshop. 
‘The Adam style bulfet illustrated, in 
which straight lines predom- 
inate, requires a minimum 
of timeand skill, Mahogany 
‘or baywood, which is really 
‘a grade of mahogany, is the 
most suitable wood for this 
particular design, although 
oak or birch will answer 
nearly as well, depending 
upon the furniture that is to 
be matched, 

‘The first consideration is 
to select stock that is free 
from checks; if wood other 
than mahogany is used, all 
warped and knotty pieces 
should be rejected—mahog- 
any rarely warps or checks 
and that which reaches this 
country usually contains no 
knots, 

‘Twenty board feet of 

in, stock are required for 

top, back board, doors, and drawers: 
Git. of B id panels, and 
19 running stock for the 
legs. Thi parts of the 
drawers, back, and bottom may be made 
of 3)-in. whitewood, of which 36 board ft. 
fare required. ‘There also will be required 


How to Adjust Your 


sh ILL you remove the earbon from 
the engine for me this morn- 
ing?” asked an owner friend the 


F= one reason or another a buffet 


Tlearns 
noisy tappet. 
quiet, and then four 
one louder than the: 
them closer 
power, and 
every little 


T have driven the ear 


noise, 
iles, and have not ground the 


Valves set too 
close will become sooted and burned. 
Many very quiet engines lack power be- 
‘cause the valves are set so close that when 
the engine gets hot, the valves are on the 
verge of holding open. This results in 
burned and pitted valves, and, if con- 
tinued for any length of time, will result in 
worn and noisy valve mechanism, since 
the force of the explosion must be borne 
by the valve stem and cam. 

‘The poppet type of valve requires on an 
average of .006 in, clearance between the 
bottom of the valve stem and the lifter, if 
in an L or T head, and the push rods on 
the I or overhead type require as much. 


By E. E. Scott 


40 lineal ft. of 14-in. birch or maple strips 
2 in. wide for the inside framework, which 
also serves as runways for the drawers. 
‘The first step is to make up the legs in 
pairs, mortised to receive the framing 
strips and the end panels. If possible, 


have the mortise for the end 
panels run out on asawtable 
at the mill, as it is important 
the fit should be accurate. When assem- 
bling the frame, it is convenient to use 
flaked cabinet glue melted in hot water 
and applied while hot. Dowel together 


Auto Valve Tappets 


To prevent an irregular noise, set all 
tappets just the same, ‘This results in a 
regular sort of hum from the engine, but 
tthe noise will not be objectionable. An en- 
gine that will give only a thousand miles 

waking trouble with closely ad- 
tappets, can then be driven almost 
finitely without valve trouble if these 
jints are observed.—Ray F. Kuns. 


fore 


Sa aRN EAE 
ve OPO 100, 


the parts wherever the thickness of the 
stock permits. 

Before the top is put on, tl 
interior framework should 
and the drawers made 
will slide easily, Put 
back to prevent the 
Pushed in tog far. 
slides, like ghigmbtacl 


the frfetio 


irawers from being 
lished steel draw 
are used at the 

, they will reduce 


‘he top middle drawer in this case 


and extra pieces, and a narrow, false and 
secret section in the rear for solid silver. 
IL it is desired to have the drawers espe- 
cially strong and no machine work is to be 
done on the 
joints, they 
should be 
made of ma- 
ple or birch 
and held to- 
ether with 
ong, thin 
nerews, 

The top 
ean be put 
together 
either with 
dowels or 
with splined 
joints, the 
latter being a mill operation. For the 
‘most satisfactory results it may be as well 
to have the top splined and glued at the 
rill, where it also ean be run through the 
planer and all inequalities removed, 
this is done with mahogany, thi 
nearly invisible, 

‘The top is held on by a 3¢ by 1 in. strip 
‘on all sides except the front, where the top 
framing strip serves this purpose. It will 
bbe noted that the top overhangs 1 in, on 
all sides except the back, where it is flush, 
‘The back board is not attached until the 
finishing is complete, the piece being mad 
up and finished separately 
position with screws. This is so thi 
can be taken off if necessary for moving. 


HE wooden door and drawer knobs 

ean be turned or purchased unfin- 
ished. Hinges, locks, catches, and casters 
complete the fittings. 

‘To finish the piece, first apply a coat of 
dark red or, preferably, brown mahogany 
stain. Allow the wood to dry for 24 hours 
and apply another coat, wiping off all sur- 
plus stain. After another 24 hours, apply 
‘a coat of white shellac well thinned down 
with denatured aleohol and allow it to dry 
thoroughly, after which it should be finely 
sanded. Follow with a coat of any stan- 
dard furniture varnish and sand well. 

‘A second and third coat should be ap- 
plied, each of which should be sanded 
smooth and rubbed with fine powdered 
Ppumicestone. ‘The method I use is to 
sprinkle the surface liberally with pumice 
and enough oil to form a paste when 
rubbed circularly with a wad of cloth. 


HE Home Workshop Department’ 

series of articles on built-in fur 
fure of the type now so popular, will 
be resumed next month with an article 
by Edwin M. Love on corner china 
closets 
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FREE—Book on Wood Finishing 


If you have a hobby for making porch furniture, 
radio boxes, cabinets, etc., you will find this Book 
invaluable. Naturally, you want to give your 
handiwork a beautiful finish, Our Book gives 
complete instructions for finishing all wood— 
hard or soft, old or new. It is the work of ex- 
perts—beautifully illustrated in color. Gives cov- 
ering capacities—includes color charts, etc. 


WOOD DYE 


JOHNSON’S WOOD DYE 
comes in all sizes from 
half pints to gallons. It 
is made in seventeen 
popular shades all of 
which may be easily 
lightened or darkened. 
Full directions on every 
label. 


JOHNSON’S 


JOHNSON’S WOOD DYE 
is for the artistic coloring 
of all wood. With it in- 
expensive soft woods 
such as pine, cypress, fir, 
etc., may be finished so 
they are as beautiful and 
artistic as hardwood. 
Johnson’s Wood Dye is 
very easy to apply—it 
goes on easily and quickly 
without a lap or a streak. 


Johnson’s Wood Dye has many uses, for both the artisan and 
amateur. Architects and contractors specify it for coloring 
woodwork and flooring in new buildings. Painters and 
decorators use it with equal satisfaction on new and old 
wood-work of all kinds. Housewives delight in it for doing 
over old furniture and for coloring reed and wicker baskets, etc. 
Manual training teachers and pupils use it for finishing 
their models. Upholsterers, furniture repairers and 
cabinet makers find it “just the thing” for their work— 
old and new. 


JOHNSON'S WOOD DYE has wonderful 
penetrating qualities—it brings out the 
Ibeauty of the grain without raising it in the 
islightest. It dries in four hours and will 
mot rub off or smudge. 


S. C. JOHNSON & SON 


“The Wood Finishing Authorities” 
Racine, Wisconsin, U.S. A. 


DEALER'S NAME 
‘Your Name 
‘Adsircon_—__ 
Gary and Stace 
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Better Shop Methods cage 


How Expert Mechanics Save Time and Labor ~>" F 
Getting the Most Out of Your Lathe 


By H. L. Wheeler 
‘Machine-Shop Foreman 


F ALL the machines in the 
machine-shop, the engine lathe 
ands preeminent. Its the most 
uuseful and universal machine, and the 
ancestor of all the machinery in the 
today. In the hands of an expert its ran 
tnd possibilities are almost infin 
‘To get the most out of a lathe, 
be located in the shop to the 
tage, preferably near a 
‘east or west, or at the poi 
light comes into the shoy 
rays should come over 
of the operator, 
Next in considera 
foundation. ‘The lathe eh 


spindle, parallel.” “Most of the 
trouble experienced with counter 
shafts is due to their being out of 
line with the lathe, not being 
properly leveled up, oF lacking oil. 
If the lathe is set up above the 
‘ground floor, the floor itself should 
he firm, If the floor shows any 
signs of weakness, it should be 
‘braced from underneath where 
the lathe will rest. Long, heavy 
lathes must be supported on a 
strong foundation, and it is 
always best to set them up on the 
ground floor and have the lathe 
hed rest directly on a good con- 
crete of brick foundation. ‘The 
Jong bed must be supported at 
several points to prevent sagging. 
Another point is the provision 
‘of ample space all around the ma- 
chine so that 
the operator 
will be free to 
pass around 
and work 
from all sides. 
‘Whenever a 
chuck or face 
plate is 


WRONG WAY Fit 


It is surprising that any machinist should 
lect oiling his machines. All oil holes 
shuld be oiled regularly with a good 
je of machine oil. Special attention 


ldvbe given the main spindle bear- 
ere no regular oiler is employed, 
ntershatt, as a rule, gets very little 


AREA OF EAT 
had 


afi 


rot OY 


RIGHT WAY FIG2  TESTINGCENTER FIGS 


TORT Msi OF Wats 


with a can, as it only runs off and is 
wasted. 
It is a common sight to see the ways of 
a lathe littered up with files, hammers, 
and wrenches. Sometimes heavy, rough 
ceastings are piled on them. ‘This is very 
bad practice, to say the least, and does 
not contribute to keeping the lathe in the 
best of condition. A lathe should be pro- 
vided with a board that will slide along 
on the ways in the rear of the tailstock. 
Such a board is shown in Fig. 6. Simply 
constructed and costing very little, it will 
hold all the tools used and any other small 
articles that may be required for a job. 
Such small attentions tend to prolong the 
life of the lathe and keep it in good condi~ 
tion as well as to save much time other- 
‘wise wasted in repairs. 
For turning accurate work on centers, 
it is necessary that the centers run true 
and in line with each other. The 
trueness of both centers is tested 
in the spindle while running 
at a high speed. Any. variation 
from the true center is usually 
apparent to the eye. When the 
centers need to be trued, the best 
method is to use a” toolpost 
grinder. If one is not available, 
the hard center will have to be 
annealed and trued up with a tool, 


THE tail conter must alway 
be hardened, as all of the 


fe esdoen wear comes on this center, ‘The 
SS — centers should always be’ made 
of carbon tool steel of bout 1.05 
to 115 carbon. ‘The standard 
won ieewten 


this angl 
should never 
be guessed at 
when truing 
up the  cen- 
ters. The 
proper thing 


COMER is to test. it 
with a center 


mounted, care 
should be 
taken to see 
that chips and 
dirt have not 
lodged in the thread. ‘The threaded hole 
‘should be wiped out with a clean piece of 
‘waste and oiled before it is placed on the 
lathe spindle. 

A chuck or face plate should not be run 
up to the shoulder suddenly, as that 
strains the threads and makes it difficult 
to remove. 

One of the common causes of trouble 
with a lathe is lack of proper lubrication. 


et a 


raeicoube cram ‘ha 
‘Sliding tool table, boring rig, method of turning steep tapers, cam attachment, and other suggestions 


= “= 


RigKT AN LEFT 
Sam | 


attention and not until one of the boxes 
heats up and sticks does it get any oil. 
‘This may cause a four- or five-hour repair 
job, when it would have been only a five- 
minute job to oil it. 

‘The ways of the bed and the V's of the 
saddle need oil as well as the other parts, 
and this is another point all too frequently 
neglected. ‘The oil should be rubbed on 
with the hands and not just squirted on 


sage (Fe: 9). 


in spindle and 


tailstock are 
free from dirt. 
‘When center. 
ing work, itis 
best to use a standard combination drill 
and countersink. ‘This assures the centers 
being perfect and gives the proper bearing 
in the work, as illustrated in Figa. 1 and 2, 
‘The tail center requires oil and should 
never be allowed to run dry. Stop imme- 
diately when the center begins to squeal. 
If heavy cuts are taken on steel shafts, th 
heat generated by the cut expands’ the 
(Continued on pose 94) 
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“What's Eddie "a 
looking so black about?” 


* |, he's sore because I won't lend him my Starrett Com- 

bination Square—the one tool I can’t get along without.”” 
“Well, he'll get over it, One of these days he’ll buy one and see 
for himself why it’s such a hard tool to borrow,” 


STARRETT 

‘UST as it stands the Starrett Combination Square Combination Square 

tives you seven tool uses combined in a single handy, No. 11 
accurate tool. Rule, Try Square, Level and Plumb, Depth 2 
Gage, Height Gage, Scriber and Miter. But add a Starrett 
Protractor Head, Center Head and other Attachments and 
ft a small cost you have doubled the usefulness of this 
splendid tool. For more rapid work and more accurate 
work from fewer tools get a Starrett Combination Set at 
any good hardware store, 


‘The new Starrett Catalog No. 23 “W" shows the various 


‘Attachments that can be added and illustrates the many 
different uses. Write for it. 


THE L, S. STARRETT CO. 

QD Dre wrt Crete Tetmaters 
Manufacturers of Hacksaws Unexcelled 
ATHOL, MASS. 
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Do your tools recommend you 
for the job? 


‘O matter how skillful you are, there’s a 

certain added respect and admiration that 

a tool kit of good tools brings you from the boss 

you work for. He knows good tools—he can tell a 

carefully selected tool kit—and he knows the 

man who owns’ such a tool kit is the careful, 
thoughtful man he wants for the job. 


The right kind of tools in your tool kit is a 
good advertisement for you no matter where 
you go. 


Brown & Sharpe tools are tools you can rely 
on to add to your good reputation. They are 
made by the first and largest maker of precision 
tools in America. They are known world-wide 
for their steadfast reliability and high quality. 
Send for our Small Tool Catalog. 


BROWN & SHARPE MFG. CO. 
Providence, R. L, U.S. A. 


BROWN & SHARPE aoa 


“The Standard of the Mechanical World” 


Machining Large Bushings 
Lathe and Planer 


“THE machining of large 
difficult because the thi 


bushings accurately, 
taken to have the cutting 


‘Spies for reinforcing pipe held in tathe chuck 
‘aod method of mliting large bushings 


tool move in a straight line. ‘This cannot 
easily be done in the milling machine, 
for one side of the miller is apt to drag, 
‘even with a perfect tool. On a planer, 
the bushing ean be split correctly if two 
tools are used, one in rear of the ether, 
‘The front tool is the narrower. The 
bushing is held in place by clamps fast- 
ened to four angle plates. This use of 
two tools prevents chattering and keeps 
the cut straight, while the clamps pre- 
vent the side walls from collapsing. 


Filing Holes in Thin Metal 
WEEN fe 
ing a hole 
in thin sheet 
metal, I make 
aslot in a piece 
of wood with a 
serewariver, oF 
a blunt, 


Facing and Chamfer Nuts 


Changing tool, 
but it also gives 
all nuts the same 
angle,thereby im- 
proving the ap- 
Pearance of the 
work.—E. C.F. 


POPULAR SCIENCE MONTHLY 83 


a. yb Rastry 2056 ee 


More Power for Summer Radio 


‘Wurx you take radio away with you—take Eveready multiple for each WD-11 or WD-12 tube—this gives 
Radio “A” and “B” Batteries, the batteries whose the economical “eighth” ampere drain per cell which 
great power lasts longer. Remember, summer's the insures maximum economy and longer life. For sets 
time when radio signals are weaker. employing one to three UV-199 tubes use three 
Batteries do get used up in time. The ones you've io “A” Batteries No. 7111 
been using, though partly exhausted, may be satis: 
factory for the strong winter signals, but are prob- ‘The greatest electrochemical laboratory known 
ably inadequate for the weaker summer signals. created these ftnous drycel batteries on witch radio 
oe instance, use the familiar standard 224-volt largely depends. The experience of thirty years in 
iveready “B" Battery No. 766. Ichas variable ps battery making stands back of them. 
for'aol” dereaor bes, Put two, thre oe okt Brefeady Radio “A” and “B” Batteris—lively, 
in series to provide sufficient power for amplifiers. peppy, longclived producers of power, 
To light the filaments of your dry cell vacuum __ For your light-weight sets to oe or on 
tubes for the longest time, use Eveready Dry Cell hikes, Eveready has suitable small batteries, 
Radio “A” Battery No. 7111. The Eveready “A” Manufactured and guarantad by 
will astonish you by its long-sustained vigor. It is Navwat Carsow Cours, In, New York—Sun Francaco 
advisable to use two Eveready “A's” connected in comut emn Cuten Go, Lnted oon Ono 


Informative and moneraoeing taalets en eis tein wnt fie on recut IF 
fade 


-they last longer 
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Light in weight 
low in price 
Here 1s 4 WAND DRILL 
that has the advantage of 
being light weight and 
easily handled—and it is 

also low priced. 


Aluminum frame. Steel pinion 
rd of ‘hardened 


it into the job. “All-steel chuck 
with three hardened jaws that 
rip all round-shank drills up to 
Siinch diameter. 

‘Write for the Goodell-Pratt 
Catalog No. 15, which shows the 
gates Tne’ ot (500 Good Toole 

ts fre. 


GOODELL-PRATT COMPANY 
GREENFIELD MASS. U.S.A. 


GOODELL 
PRATT 


1500 GOOD TOOLS 


How to Remove Broken Taps 
and Drills Successfully 
By John Aures 


ERHAPS no machine-shop foreman 
is better known to mechanics the 

country over than Old 

Kindly, keen-witted machi 


Jending a helpful hand to other work- 
men. He was a friend of the 


‘Department. of POPULAR 
MONTHLY. This series will 
be completed by ‘other well-known 
mechanics, as in the article below. 


“WHEN are you going 
tapping?’ i 


couldn't getout # 
eon egtnd 
reas, Old il toche 

method) of 7 


ith\hiausual kindli- 
time to tell him the 
oving broken taps 
and\drillss"The subject is one of such 
general interest to ghopmen, that the 
ince of Old Bill's lecture is well 

h repeating. 

‘Taps and drills break off in work, at 
times, regardless of what precautions 
| may be taken, as the large breakage in all 
plants will show. ‘The loss of the tap or 
drill is nearly always secondary to the re- 
moval of it, as in most cases this means an 


expenditure of much time and patience, 
particularly where the removal of them is 
not understood. 

Attempts at’backing out broken tools, 
of this kind with a hammer and a punch 
should never be made except as a last 

(Continued on poge 86) 


The ; size eof the job 


NICHOISON File doesnt matter! 


of the 


id cut for eer 
Sac Where coarse casting surfaces need smoothing, 
as well as for all kinds of fine filing, you can 
Tobe sure you're right, safely intrust it to a NICHOLSON File. 
lect the of file 
Sow needland buy ‘There’ this much “family resemblance” 
only filesthathavethis among all NICHOLSON Files. 


trademark on their 
‘anew ‘They are of keen temper-~ 
Of remarkable edgeholding stamina-~ 
Of absolute uniformity~“12 Perfect Files 
in Every Dozen.” 


First-class Hardware Dealers carry complete stocks 
of NICHOLSON Files, 


ro) NICHOLSON FILE COMPANY 
Providence, R.1., U.S.A. 


NICHOLSON | FILES 


~a File for Every Purpose 
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~ Lets go back along the 
Road to Yesterday 


(OMEWHERE back among the days 

of the old swimmin’ hole and cat- 

fishin’ along the river bank, there's one 

day that was long remembered—the 
day that first toy tool chest came. 


Mother probably worried about you sawing 
up the legs of the old square piano. Dad prob- 
ably looked on and smoked himself into pipe 
dreams of your future. And you... why you 
knew you'd grown up. 

‘Why not gratify the liking that you've still 
got for good tools by including in your tool 
equipmentaSimonds Hand Saw,Hack Saw 
and File? Simonds cutting tools are backed 
by 92 years of manufacturing experience. 
‘They represent the best of steel, fashioned 
into the best of tools by the best of crafts- 
manship. 

But, when you buy your good tools, be sure 
tosay SI-MONDS. 


SIMONDS SAW AND STEEL CO. 
“The Saw Makers” Established 1832 
Fitchburg, Mass. 


How to Remove Broken Taps 
(Continued from page 84) 
resource before consigning the part to an 
annealing furnace. 

It is better to try to secure a firm grip 
‘on the tap or drill with a tool of some kind. 
use one or two tap wrenches of the type 
shown in Fig. 1. The jaws of the wrench 
are altered so as to enter the flutes of the 
broken tap and then rehardened. By 
tightening thewrench onto the broken tap, 
it often can be removed easily, A single 
tap wrench like this can be used on several 
taps of different sizes, For removing 
broken drills, a wrench with two opposite 
jaws removed will have to be used. 

‘Of course, this tool can be used only 
where the tap or drill is broken off close 
‘to the surface of the work, as is usually the 


‘suitable size and turn it down to the drill 
size of the tapped hole, Drill a hole into 
‘one end of this the size of the diameter 
‘across the flutes of the tap. Notch this 
end so as to fit into the flutes of the 
broken part of the tap and case-harden 
(Fig.2). Many brokin drills and taps can, 
be removed with a tool of this kind, 


JF,THE tap ia broken off wo that one side 
is much higher than the other, grind off 


broken-off piece. ‘Turn the tap until the 
flutes are lined up and insert into each one 
‘of them a piece of drill rod of a size that 
will just fit, ‘Then run a nut the size of the 
‘tap over the ends of the drill rods close to 
the work, as in Fig. 3. If the broken-off 
piece is not too firmly embedded, it ean 
be removed easily. 

Very small taps and drills can be re 
moved at times with a small pair of old 
dividers, as shown in Fig. 4. 

Ifa broken tap or drill can be worked 
back and forth and yet not be removed, 
as often is the case, fil the hole with some 
altued nee (about one to five) or ath 

wed and work the broken part about 
sctasionally. “The scton af the acid ll 
help free the broken piece, and it soon can 
be removed. If a lubricant was used 
in tapping, it will have to be removed 
‘with a strong lye solution before the acid 
can be used with effect. ‘The hole should 


‘also may be removed successfully at times 
by two men’s tapping on both sides with 
drifts. Both should start hammering at 
the same time with light blows and 
crease the force of the blows gradually. 
Seldom can a tap be started by driving on 
only one side. 


A TAP sometimes may be broken into 
small pieces with a punch. When 
doing this, it is essential to wear goggles 
to protect the eyes. 

When the broken tap will not respond 
to any of these methods, it may be pos- 
sible to anneal it with a blowtorch or gas 
flame, when it may be drilled out. Use 
a drill of tapping size and be eareful to 
start the drill centrally with the hole. 


Another “Old Bill” article, brimful 
of practical ideas, is scheduled for next 
month. [tis on the secrets of success 
ful thread cutting. 


————— 


“From one 
who knows 


INCENT LOPEZ praises and 

endorses the rich, clear, natural 
quality of MUSIC MASTER re- 
production. His Hotel Pennsyl- 
vania Orchestra is heard over the 
radio by untold thousands. 


Even the most delicate and fugitive 
impulaes from distant stations are caught 

by the precision instrament of MUSIC 
MASTER hidden in the art metal base 
‘These impulses are developed into full, 
natural tones, free from blast and dis: 
tortion, in the tapered tone chamber of 
heavy ‘cast. sluminum——which also, tm 
parts a quality of brilliancy to. the 
Geproduction: 

MUSIC MASTER is an enduring 
musical instrument. Hear it and see it 
st yout dealer's, of have him sead one 
to be tried and proved with your own set. 


Dealers Everywhere 


{Music Master Corporation 


(Formerly General Radio Corporation) 
‘Makers and Distributors of High Grade Radio Apparatas 
8. W. Cor. 10th and Cherry Streets 


RADIO REPRODUCER 
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Remington 


Portable 


¢ An ideal gift 
for graduates 


N college, in business, and in professional 
work a knowledge of typewriting is a 
And the possession of « 
le is « decided advantace. 


reat ad 


Reming 

Tt has every feature common to the dig. 
machines. It has the one and only standard 
keyboard —no shifting for figures —just like 
the standard office typewriters. It is the 
easiest to learn—the simplest to operate. 

It is a Remington and that insures its 
durability and reliability. 


The Remington Portable is so light it can 
be carried anywhere, and so convenient it 
can be used anywhere. And it fits in a case 
only four inches high . 

Price complete, $60.00. Easy payment 
terms, if desired. Sold by all Remington 
branches everywhere and over 3500 dealers 


REMINGTON TYPEWRITER COMPANY 


THE DE LUNE RORTAMLE=A sa 
inp A mnind seroer soe aren a $7500 cmc 


“The best aid to self-expression 
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Laying Out Angles with an 
Ordinary Combination Square 


WHEN our tot lcs» heh 
priced bevel protractor, your trusty 
sid eoliionion shuts wil Seve Son 
my moan te 
rau won, 

Soon you 
need an angle of 35 
degrees and the 
distance from the 
edge of the blade 
tosh ed of toa 
combinton nad 
is2}4in. Then set 
the tect ate 
Tian tran shown fa the tod + 
haf Seacet hg adel sand tps 
degrees frgtn the perpendiéilan, 

Por cofimon anges the distange A (with 
046 hh. stages only)should be“as follows: 

Ae Bt, 
ge 
tg 

For any angle not found in the table, a 
simple calculation for the length of the leg 
forth dred eal vil enti yout st 
tie Sere comet ao 1 We 


Set of Four Extra Angles Speed 
Draftsman's Work 


BX ADDING four homemade angles 
to his set of drawing instruments, a 
draftsman can obtain any angle from 1'to 
90 more quickly and conveniently than 
‘with the protractor usually used, 

The extra 
angles are two 
of 2 degrees, 
‘one of 5 degrees 
and one of 10 
degrees. For or= 
dinary use they 
should be about 


‘in 
TE Tietne” 60) 


14 in, thich 
in. widortit the 
narrowend, and 


6 or 7%, long. 

Used singlyyeffieftivdyjor in cbnnec- 

jon with th refuli 30/60)and.45/degree 
trjmpgles, they makelpossiblthe solution 
ofedny offth@ymore Fonsmén problems in 
angular work,) For gantple, two 2-degree 
angleg with a 5-degrpe angle reversed give 
aif gagle one degree from the horizontal 
‘When placed against the squareside of a tri- 
angle, they indicate 89 degrees. —E. W. C. 


V-Block Rig Aids in Drilling 


RILLING ould bar slpek Yr pipe 
is simplified [by using thi drill 
centering ool illustratég. 18 hols the 
dpilkgo thit the pele will be accurately 
fntebpd. 
‘A. desis of graduated bushings are 
madgfto fit the hole in the V-block so 
that drills of different sizes may be used. 
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Flat Reamers and Internal 
Tools Made from Files 
A FLAT file often. will provide the 
material for making a reamer that 
is needed immediately to suit a special 
job. ‘The teeth on the fore end of the 
file are ground off for a sufficient distance 


and both sides are made flat and true. 
‘Then the taper or shape is ground as 


REAMER 


TTADER THROAT : 006! 
E ‘socwer) 


— 


Reamen 
CUTTING EDGES 


" 
ARAN 
See 
“SecTION 8-8 
SECTION AA 
‘The tools, ground as indicated, are 
amped io a revered lathe tool 


desired. If straight sides are required, a 
universal grinder ean be used. 
‘The cutting edges are next 


shown. ‘The wides are ground. at 
tangles to the faces and the id 
only on the rear co 
proper angle for a fin 
rh 
inimum. 


|. Tethould Iie flat and 
bore and be properly 
the cross slide in or out. 


name way. 


Reclaiming Grankcase Oil 


"HE il ter iustrated was devised in 
warage 
se OL at 
bilgs., This, oil 
in toll to f 
ers in the neigh 
Dorhood for use 
on mower: 
threshers, and 
other rough 
machinery. 
The filt 
consists of 
5 gal. oileat 
supported on 
wrought ~ iron 
legs about 2 ft. 
above the floor. 
‘Three layers of 
closely “woven 
canvas form the 
filter sereen. 
‘These are held in place by a hoop. A pet- 
‘cock is soldered at the bottom of the can 
for drawing off the filtered oil. The 
sereens are removed occasionally and 
washed in gasoline to remove the sedi- 
ment.—A. L. 


You Men Are Alike 


When I learned what 1,000 men wanted in a Shaving 
Cream, I knew what millions wanted 


By V.K. Cassady, Chief Chemist 
GENTLEMEN: 

I asked 1,000 men what they most desired in 
shaving cream. 

We worked 18 months to perfect for you the ideal 
shaving cream. We made up and discarded 130 
separate formulas. 

‘After 130 trials, we made a shaving cream which no 
man yet has matched. It excels in lather, in quickness, 
in durability. It excels in fine after-effects. It excels 
above all, in strong bubbles. 


5 things you wanted 
I multiplies itself in lather 250 Superatrong bubbles wup- 


times, 20 a tiny bit suffices for a for cuttin 
times y Mm 


Tt acts in one minute. Within that 
time the beard absorbs 15'% of 
water. 


It maintains ite fullness 
for ton minutes on the face 


We ask a test 
This is not written to sell you Palmolive Shaving 
Cream. 
We ask a test at our cost—a ten-shave test. We will 
then accept your verdict. Please, in fairness to 
yourself and us, mail this coupon to us. 


[Todd the nal touch to shaving lyrury, we have crested Pal 
mic chew" Loneas che, 


10 SHAVES FREE 


land a Can of Palmolive After Shaving ‘Tale 

‘Smet immer pour nau an nvm and mal 

ative toy een of Wacom The Palmalie Company 
scare Fe call com 


es hos Wisogaa Fa rahi Com: 


effects. The soap itself is a 
coumetic, 


PALMOLIVE 
SHAVING CREAM 
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On your vacation 
—use your flashlight! 


Put it in the grip for the trip, Near the top. 
‘You'll use it going, while you're there, and on the 
way back. Synthetic sunlight! It makes night 
safe, Wind or rain can’t put it out. 

Hundreds of uses, indoor and out. Mountain 
‘or seashore or lake. Use it as a pathfinder after 
dark, Use it for signaling. Use it to investigate 
night noises. Keep it handy. ‘Tie a tape around 
it and hang it within reach, 

Better still, take along several Eveready Flash- 
lights—a focusing spotlight for long-range use; a 
broad-beam flashlight for close-ups; an aluminum 
ashlight of pocket size. ‘The newly designed and 
improved Tine is ready—twenty-two fine flash- 
lights in four general types, for every purpose and 
purse. New designs. New features. 

See that they are loaded with fresh, strong. 
Eveready Unit Cells—long-lived cartridges of 
brilliant light. Eveready Flashlights are still 
65 cents to $4.50 complete with battery—any- 
where in the U.S. A. Buy the improved Eveready 
Flashlights from electrical, hardware and marine 
supply dealers, drug, sporting goods and general 
stores, garages and auto accessory shops. 


‘Manufactured and guaranteed by 
Namowat, Carnow Co,, Ive, Ne 
‘Canadian National 


EVEREADY 


FLASHLIGHTS 
& BATTERIES 


they last 


No.2674—Eveready 
B-cell focusing spot 
ight sith 300-ft, 


Gage Insures Close Accuracy 
in Testing and Fitting Tapers 


holds a pair 
(tervals of 1, 2, 8, and 4 in., 


it 


ah} 
+ ne 


et 


‘The taper gage amembled and details show. 
ine dimennns that have proved satisfactory 


‘as necessary, The disks are turned and 
hardened and ground according to the 
degree of accuracy wanted and are of the 
proper diameter so that when two lines 
are drawn tangent to both disks, they will 
lie on the exact taper. 

‘The plates on the gage proper, the eon- 
struction of which is made clear in the 


(Continued on page 91) 
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Gage Insures Close Accuracy 
(Continued from page 80) 
accompanying details, are loosened and 
Placed so that they wil he tangent tothe 
‘two disks, and the cap screws are tight- 
ened, ‘The gage is then placed on the 
bench in front of a window or an electric 
ligt ‘The taper to be tested is placed in 
the space between the plates, "When the 


How the goge is used for checking tapers 
‘and’ testing and Mtting levegular profes 


taper is correct, there will be no light 
Visible at the ground edges of the gage. 
‘These edges also may be covered with 
Prussian blue so as to leave an imprint on 
tthe high spots of the work. 

Any two disks ean be used to give three 
‘or more combinations of tapers by fasten 
ing them at different points on the disk 
holder. 

‘The gage also may be used for fitting 
profiles, A piece of glass then is fastened 
to the faco of the fixture in place of the 
kage plates; the pieces to be fitted are 
“placed upon the glass, and the mechanic 
has both hands froe to fit them.—H, 8, L. 


| Simply Made Polishing Wheel 
THIS polishing 


tools, pune) 
harder 


voosen mG 


Felt and emery cloth stripe are fastened 
to wooden ‘wheel with pin and Block 


alot ending in a hole drilled near the edge. 
A strip of felt is tacked on the outside to 
serve as a cushion for the emery cloth and 
‘the ends project into the slot. A strip of 
emery cloth 2 in. wide and of the same 
Jength is laid over the felt. 

A rooden na sd sal Msc ore ured 
to bind the emery cloth tightly on the 
wheel and hold it in place.—F. J. W. 


Pure threading dies should be lubricated 
with a good quality of lard or crude 
cottonseed oil, the Iubricant being used 
in liberal quantities. Ordinary machine 
‘il should never be used. 


BLACK & DECKER 


QUARTER-INCH 
PORTABLE ELECTRIC DRILL 


2 the Pistol Grip and Trisgori Switch 


aii 


In Canada $16 


‘Spon mature “ail other toote are but improvements 


turned job tedioun indeed ith mallet aml china 
proper saw Aad with 
eke ns of grooving. 


“And faally. by slipping on a pulley. and eavipping i with a 
soe, Decne «tle cuntate pore plan avait fr the 

“ram quite sare that no one who hae once enjoyed its countess 
‘eines. would Hghtiy part wit 


Orders and inquiries may be mailed to 
‘THe BLACK & DECKER MFG.CO. 
700 Pennsylvania Avenue, ‘Towson, Maryland 


on 


2 
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Ask Your Garageman 
When You Stop for Gas! 


When you tank up with gas 
for that long trip ask the garage- 
man about the handy 5-Minute 
Vulcanizer. He will tell you that 
he never dreams of traveling 
country roads without carrying 
the convenient Shaler for emer- 
gency roadside repairs, Take 
Aatip from him, He knows from 
experience that vulcanized 
patches are the only ones 


Don't forget—there's no subs 
stitute for the Shaler for fixing 
tube punctures because there's 
no substitute for vulcanizing 
with beat. It's quicker than 
changing tubes—and so much 
easier than sticking on tempor- 
ary cold patches that soon loosen 
‘and come off. That's why more 
than two million motorists use it 
andrecommendittotheir friends, 


How It Works 


‘The Shaler is very simple and 
1 Ps 


heath. Simply clamp a Unit over 
the pancture, and light the fael. 
After five minutes take off the pan 
fand throw it away. ‘That's all. 
‘Phe tube is ready touse. It's val 

‘canized—as good as new, 


The Complete Outfit 


Winute Vetesnteee to 
Heck. Getoneier pecrees, 


C. A. SHALER CO.,2102 Fourth St., Waupun, Wis. 


A Vise Aids in Removing Taps 


off in a hole and 
the character and 
size of the work 
permit, I have 
often extracted the 
tap by placing the 
work between vise 
jaws, as ghown, 
‘and usingi#wo gages of ott stel Yr brass 
smallergfhan ¢helfap|hgié in diggleter to 
ip the tap {rombbow Anda. When the 
fowe are tightened) all thi is necessary to 
Jooghn=thé tap is}to turn the work by 
jeipd.—E. E, Lax, Fitchburg, Mass, 


Cheaply Made Measuring Points 
for Large Work 


A HANDY. measuring, rod may be 
made from a discarded broom handle, 
‘or any round, hardwood stock, and two 
‘wood screws.” ‘The point is turned on 
‘each screw by holding in a spring chuck; 
the flats are milled, ‘The points are then 
‘case-hardened. 

‘The points may have a total movement, 
of about 1 in. Holes should be bored in 


sang Ai SO 
= 
SI 
W000 BREW » a Yg THICK"; 
mame 2, 7s 
peers Metin 


‘Two wood screws with cesehardened points 
Br ierted Tato 8 hardwood handlg 


the stick before the screws age turngll in 
and a little soapesfould be/tined of the 
screws. 

‘When sqitCo a spicromgter he Points 
‘will Fitainphgir ackyFay for’n indefinite 
paid, pfovitied the’ wood used is well 
seasopled. olf they are to be used fre- 
‘qyegtly, a small wrench made as shown 
wil be more convenient than an adjust 
able wrench for making adjustments, 


Steel Rail Serves as Useful 
Straightening Fixture 


FOUR- or 5-ft. length of steol rail, 
mounted on trestle legs, as shown, 
serves as a useful straightening’ fixture, 


It) will Be 

nefessity for drilling holes invtfe rail 
anf theffixture, ‘therefore,Jjcan be pul 
togethers quickly 
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Growbars and Chains Take Place 
of Heavy Wrenches 


"Tv Jeneths of chain and two 
bars, used as shown, will 


is necessary only to 
fen the chains a 


‘or turning heavy 
pipe and fittings 


‘This method has 
been used in dis 
assembling iron pumps in which the 
threads were thoroughly rusted, and it is 
‘a useful means of handling heavy work 
when regular chain wrenches are not 
available, 


A File Handle Jack 

ECHANICS worldng at ¢ 
who fregu@ytly to thai 

the that file ja 
tas ghOwn is a time savers le 


in, wide and 
‘miniatlire bootjack. Slots are 

rovided at) 
h end and 
the fixture is 


slipped into one | 
of the slots and 
the file pulled 
Gun out with a jerk. | 
The jack end» When not. in | 


Ihanate“imockout” ge, the jack is 
turned parallel 
to the edge of the workbench. 

‘Another method of accomplishing the 
same result is to insert a knockout rod 
in the handle of the file, The file then is 
Joosened simply by tapping the end of 
‘the rod against the bench. 


Cheaply Shop 


WH pny | 
ates [Qj 

ble aehd ef 

icigntrolletean p= 
le for 
hayldling heavy 
and bulky 
pieces of umber 

fand steel, It has beon used in handling 
lumber going to and from the saws; for 
steel bars, for fire hose, and for many 
other shop purposes.—W. T. M. 


Erasing Drawing Ink 
acide 


QUITE bs tT foun 
\d ergse a cagmmoy 

of lack drawing in i 

applying 9 p 

ting indleF the 

uk to6 hard.—F. N. C. 


— 


General Motors 
Trucks 


Cost of Manufacture 
Sets GMC Price 


GUE peice its only the actual physical cost of 
manufacture plus a reasonable profit—no surplus price 
camouflaged as trade-in value—no extras. 


GMC trucks are built from the finest materials by expert 

workmen and according to a design that provides unsur- 

passed efficiency and economy. They embody special 

GMC features which definitely increase their earning 

power, lessen their cost of operation and lengthen their 
ives. 


Yet GMC price is remarkably low in comparison with this 
unusual service. It is only possible because of economies 
in the purchase of materials and in manufacturing methods 
that come through the advantages enjoyed by General 
Motors Truck Company as the exclusive truck building 
unit of the General Motors Corporation. 

Such hauling service at such a low straight forward price 
is of vital interest to truck buyer and dealer alike. Write 
for complete information about GMC trucks. 


GENERAL MOTORS TRUCK COMPANY 
Division of General Motors Corporation 
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The Road to Home 


‘Though written faithfully, his letters from home seemed 
to have had a way of arriving at his hotel in one city just 
after he had left for the next—and of never catching up. 

Three weeks passed—business conferences, long night 
journeyings on sleepers, more conferences—with all too 

ttle news from home. 

‘Then he turned eastward. In his hotel room in Chicago 
he still seemed a long way from that fireside in a New 
‘York suburb. He reached for the telephone—asked for 
his home number. 

‘The bell tinkled cheerfully. His wife's voice greeted 
him, Its tone and inflection told him all was right with 
the world. She hardly needed to say, “Yes, they are 
‘well—dancing right here by the telephone. . .\. Father 
and mother came yesterday. . . . Oh, we'll be glad 
to see you!” 


se 8 
Across the breadth of a continent the telephone is ready 

to carry your greetings with all the conviction of the human 

voice. Used for social or business purposes, “long distance” 

does more than communicate. It projects 

mood, pertonality—to the person to whom you talk. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 
One Policy, One System, Universal Service 


Pocket Binocular 
Iylng dotane ceca near on land, on ea oF in 
thet ‘For sono, nature sy eer ox 

Ssond 


WOLLENSAK OPTICAL COMPANY 
‘Rochester, N 


How to Get the Most Out 


of Your Lathe 

(Continued f 

shaft lengthwise and causes it to bind on 

the centers. ‘This must be watched very 

closely, for ifthe work becomes too tight, 

the center will get hot enough to twist of 
and drop the work. 

Tt long has been a custom with many 
machinists to straighten shafting on lathe 
centers. ‘This is very bad practice and I 
‘often wonder why it is continued in any 
shop. ‘The centers hardly ever will run 
exactly true after straightening a shaft, 
and it injures the lathe in other ways, 

‘There always has been considerable eon- 
troversy in regard to the proper form for 
lathe roughing tools and the way they 
should be ground. However, the efficiency 
of a lathe tool depends very much upon 


$0) 


‘Sapuare 
brenees 


its shape and the 
way itis groundto []© 


For small variety [}-—— } "psu? 
work, the ave cos 
k, the writer o/c 


hhas found tools of 
a well-known 
patented type to be the most economical 
all-around tool. For heavy machine work, 
forged tools of high speed steel are still the 
‘most popular, especially for heavy cuts, 
‘A good shape for a roughing tool is 
shown in Fig. 4. This form has been 
tested in competition with several other 
forms and has shown advantages over any 
others I have seen. One of its particular 
advantages is its ability to eliminate 
rapidly the excessive heat generated by 
heavy cuts and coarse feeds. ‘This length- 
‘ena the time between grindings and 
cidentally increases production, 
Friction aided by heat is what breaks 
down the cutting edge of a tool. Conse- 
quently, the more rapidly this heat can 
bbe taken away, the longer the tool will 
last. ‘This tool is so made that heat gen- 
crated at the point is quiekly broken off « 
short distance away and only a small part 
of it is retained in the body of the tool. 
The efficiency of a turning tool also is 
affected by its position. ‘The point should 
not be any farther away from the toolpost: 
than is absolutely necessary, and for most, 
work it is best to have the point slightly 
above the center. When taking very 
heavy cuts, the tool should be set s0 that, 
the point inclines slightly toward the tail- 
stock or away from the cut, rather than in 
the direction of the headstock. When set 
in this manner, it will be impossible for the 
tool to cut under the size set, should there 
be a tendency for the toolpost to loosen, 
‘An engine lathe often may be rigged up 
with a few simple accessories to turn out 
manufacturing jobs at a cost to rival that 
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How to Get the Most Out of 
Your Lathe 


(Continued from page 04) 
of a high-priced special machine. And it 
need not be idle when the job is finished, 
for you always have your engine lathe for 
general work, whereas a special machine 
may lie idle for considerable periods. 

Figure 10 illustrates an unusual method 
for turning a steep taper on a lathe 
equipped with a taper attachment so that 
‘the power feed may be used. ‘This method 
is recommended for repetition work. ‘The 
taper is set by the cut-and-try method. 

‘The cam turning job (Pig. 8) shows the 
possibilities of the lathe as a cam cutter 
and for other irregular work. The special 
arbor and tool attachment used (Fig. 9) 
are designed for manufacturing. 


"TUE master cam is a separate piece 
Keyed to the arbor, and the cam 
blank is fastened on the arbor by a hex nut 
‘and washer, ‘The tools are supported by a 
simple flat casting, which is bolted to the 
‘compound rest. ‘This easting is provided 
with ribs on each side of both tools and at 
the back, and the tools are adjusted by 
‘means of setscrews on the side and at the 
rear end. ‘Two eap bolts passing through 
elongated slots in the tools serve to hold 
the tools rigid while turning. 

‘The counterweight arm is made from a 
straight piece of bar iron bolted to the side 
of the compound rest. It may be neces 
sary to make a short bend in this arm so 
that it will pass under the arbor. ‘The tool 
{n actuated by the roller, which is held 
against the master cam by the counter- 
weight. 

Figure 5 shows how it is possible to 
handle a large boring job in a small shop. 
‘The job is to bore a hole or several holes, 
fas the enue may be, in large heavy castings 
or similar work. ‘The work may be sup- 
ported by building a erib of heavy timber 
or any other improvised method at the 
‘end of the lathe. It is leveled up, located. 
for position, secured by lag bolts or some 
other means, and braced so that it will not 
move. The boring bar passes through the 
hollow spindle and carries a collar in 
which the tool is fastened by means of a 
setacrew, ‘The bar is driven by a second 
collar screwed on to the spindle in place of 
the chuck. ‘The hole in this collar should 
be a sliding fit for the bar and be fitted 
a feather key, which engages a key 
lot in the bar for driving. ‘The end of bar 

fitted with collars and is held in place 
bby a casting bolted to the compound rest 
‘This arrangement serves to feed the 
toward the work. ‘The end of the bar 
in supported by an improvised steady rest. 


HEN cutting threads, it will be 

found convenient to have the com- 
pound set at an angle of 60 degrees, as 
shown in Fig. 7. ‘This makes it easy to 
remove the tool for grinding and reset it 
without disengaging the nut, and the 
thread then is “picked up" more easily 
than it would be if the compound were 
straight, 

In facing off, itis also a good plan to set 
‘the compound at an angle with the work 
and lock the carriage. ‘The tool may be 
{fed into the work with the compound, and 

(Continued on page 96) 


Th 
Liberty Twin 


The Only Motor 
That Gives You 100% Use of Vince Host 


‘The Calle Liberty Twin is the only motor that will drive your boat anywhere it will float, 
It is the only motor that will take you through weeds $o thick you couldn't even row—through 
water so shallow a boat will scarcely float—over hidden olbstructions that will j ita boat 
to pass. “It's the only motor that drives your boat well up on shore when landing and can be 

Tes the only motor that gives you 100% "use of your boat. 


attached on shore when starting out. 


set cura mete bl oa the Dre hing rie The ie at xed 
fbi cea er i sae ei na te 
beget El’ tf Faserma ie Ue aso ter a 
Has Bosch Magneto 
Standard te we ovr hgh cw eter 


tecking cradle deigned by Calle and each 
{Bes unloraly how spur ata peed 


Zenith Carburetor 
Specialy designed forthe Calle erty Twin. Oper 


nv sutomsticaliy at all spend wishowt aay njstar 
rer. No-oceie valves to feet with ‘Con 
Tae of soe alway oncred. ‘Se runalng Board of cr. 


Send to Nearest Branch Office for Literature 
Sekt Meme 


Bear, give touble tad 


Motorcycle Control 


‘The teleconinn sat 
Pg 


Peper mie 


SESE compen seat 


Proved the superiority of 

Caille Direct Drive prin- 

ciple for four years. Just 

the motor for those want- 

ing a dependable motor 
at a moderate 


[ O°" Picme xed me ft particulars about the aew Cale Liberty Tia and meascng chart. 
| Name 
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There’s a Deep, Abiding 
Satisfaction 


in a Real Good Tool 


Vichek Valve Lifters 


The only dp fred Valve iter 
Bis ct eran ba fe 
Set ae a 
Sits Gen, the emt 
Beet fic eee 
lifts it up. nib 


Vichek Universal Pipe Clamp 


“This handy tool converts your bench Vise 
into a Pipe Wine Or ecan be ued a8 3 
and clamp lor holding any" pipe or round 
tie wile dling or heading." Ts 
fibbed jaws grip pipe securely, Clam 
Jaw holds round stock, 34 to 3 inches: 
A oot am any wes and cots ery 
itl. 


Vichek Cold Chisels 


her is such. thing as 100 per 
Cent all-purpose “Cold Chisel,  Viche 
fakes ie "Made of Vanadiim steel, 
Tempered by the advanced Vichek proc: 

are tools of extraordinary quality 
Sie, “etmpering» nthe to hard 
to' cause chipping or soft enough "to 
Suse the edge, to turn. Cutting. edge 
over added strength, greater eu 
ting surface, 


SGD Vichek Bearing Scrapers 


Every. seraping edge has a high spot. non-chattering. Polished blade, ebony 
Forged from high grade tool steeland hol: shank, black finished handle, Sold in sets 
Jow ground, with sharp edges. ively of three, 


Write, giving us your dealer's name and 
we'll see that you get the tools you want. 


THE VLCHEK TOOL COMPANY 
3001 E. 87th Street Py Cleveland, Ohio 


EASY TO SAY VELCHEK 


@VLCHEK TOOLS 


WADE BY THE WORLD'S LARGEST PRODUCERS OF TOOL KITS 


ee ete 
ea! 
"rage ti 
PAYMENTS on. 


sr AMERICAN PIPE BENDING MACHINE Co, 


and heavy lines or a 
ventional lin 


Thick and Thin Line Device 
Added to a Ruling Pen 

(OPEX POSITION FOR. 

Vai z x 


tose ror ee 
z 


HEN a drafts 
sectioning that 


ding he will fi 


ye pen eloses for drawing the 
7 A common type of cleaning 

‘used on some ruling pens can be 

for the same purpose.—W. A. P. 


Repairing a Large Bushing 


J HAVE. repaired bushings for, the 
spindles of an  automatig™ ynulti 


spindle screw phe 
trated, whch i for, 
badly 36mm spit 
er{Mnachines. 
‘Cut fpur lon in each end 
the Mushing |. In this ease 
1A DOWEL Piss 


the slots were 4 in. long. ‘Two short bush- 
ings then are made of any suitable m: 
terial and pressed on the worn bushing 
‘to compress the metal sufficiently to allow 
it to be rebored.—Joun LARsoN, 


How to Get the Most Out of 
Your Lathe 
ued from page 95) 


(Ce 


the face will come out much straighter. 

‘The engine lathe is eapable of perform- 
ing many milling operations, such as cut- 
ting key seats in shafts, milling square 
ends, slotting screwhoads, cutting small 
gears and the like. ‘The fixture shown in 
Fig. 11 (page 94) is attached to the saddle 
in place of the compound rest and will be 
found useful for many jobs of this char- 
acter. A set of V blocks may be used for 
holding shafts and other round work. ‘The 
fixture is also useful in drilling. 

In regard to drilling in the lathe, it is 
worth noting that practically any kind of 
1a job that the drill prose will handle may 
‘be done in the lathe, but this is not to be 
recommended except in a small shop. 
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How to Make the Most of 
Parallel Clamps 
PABALEEL clamps often can be used 


to advantage in holding work on the 
bench for fitting or laying of and in 


EF> seren nesina ron 
PianlLevecames 


fastening small partasth thé most /cop# 
venient position ang/the bes light. 

By, boripe\sevegmbspolesfin the berth 
topgpne of rpore ‘clanjps daybe used a: 
shéwp in tHe upper illustration. 
hold fsmajlfork.at the edge of the bench, 
onggtamp grips the work while the other 
el(mop fastens down the first, as indicated 
in the lower drawing. 


Non-Slip Guide for Automatic 
Screwdriver Speeds Up Work 


N ATTACHMENT for gp withjin 

automatic screwdrivers which fill 
greatly speod up the work ay preyent 
slipping of thesbfhde, Bun’ befmnade Fory 
simply. It gonsists off & sleage to ff the 
togl, Jy pegptastened! fo th® bladgl and 


SLEEVE PRESSEnfBACK, 


SPRING HOLDING. 
StEEVE OVER serew 


‘With this guide, the automatic screwdriver 
lade ‘immediately enters the serew slot 


sliding in a groove in the sleeve, @ small 
spring to keep the sleeve projecting be- 
yond the end of the tool, and a peg against 
which this spring bea 

When the sleeve is placed over the 
screw head and pressure is brought to 
bear on the handle, the end of the blade 
quickly finds the slot in the serew head 
and the screw can be driven home, The 
spring allows the sleeve to slide back upon 
the tool when making the last few turns. 
—Waurer T.Markowsk1, Camden, N. J. 


Heavy sheet brass may quickly be re- 
duced to paper thickness for thin gaskets, 
shims, and the like, by dipping it repeat 

at a time alternately 


Announcing:— 


A.new Magnavox 
that will broadeast 


‘satisfaction fo the radio world 
‘Heres big news 
‘on the air” 


M4 


Requiring no battery 


The supreme achievement of 

Magnavox engineers repre- 

sented in a Reproducer of truly 
exquisite tone quality. 


IE efficiency, the appearance and the 

price of this new instrument clearly re- 
flect the research and production facilities of 
‘The Magnavox Company, largest builders 
of radio reproducing equipmentin the world. 
Its exquisite tone quality results from the perfection of the Magnavox 
semi-dynamic operating principle incorporating; first, a new magnetic- 
ally balanced armature; second, an improved type of diaphragm 
supported by hollow rubber gaskets; and third, an extremely high 
resistance winding which makes M4 unusually sensitive. 
Beautifully fnished in dark enamelwith ducer capable of operating without @ 
sold high lighting, the graceful appear battery, M¢ is indeed supreme. 
ance of Magnavox M$ suggests is use in 


Meee eetel cateeege meats Magnavox Mgand her Marna 


Radio Products can be had of good 


ped with five feet of flexible cord and dealers everywhere. 

‘Weston plug ready to connect as simp; 

ecntanlees "” THE MAGNAVOX CO, 
“The amusingly low pres of thls Magne Oakland, Calif 

ja RIO Caaaaltaines: Gee RT 
Intclynewstandardofvalueintheradio "Koren, onsen 


industry. For those who desire a Repro [ Dol 


IAGNAVOX 


Dhe-Reproducer Supreme 


= 


98 BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Unicrewing an old hose 
clamp, or acrewing” tight 
pew is an unhandy 
Unless Fou wae a 


“YANKEE” 
Quick-Return 
Spiral Ratchet 
Screw-Driver 


Right-hand and Let-band atch 
if Ki J 


‘ites ot bite 
No, 130 A 


Standard sae (l= 
ed No. io 


Rates Seren 
No TA, No 
“YANKEE” Toole 
Ratchet Breast Drills 
Ratcher Chain 

Ratchet Beach Dri 
Ratchet T 


Mee a fo Fe 
Erma Fea 
doer 


NORTH BROS. 
MFG. CO. 
PHILADELPHIA, U.S. A. 


Accurate “Wiggler” Rod for” 
Use with Indicator 


"TOLINE up punch marks when setting 
work to be bored in the latheyand 
milling machine, a “wiggl¢r” rodfwith 
indicator is'yn invalfalfe aif for accuraky 
to within .005 in. Phe'poirt of the rofids 
inserted in the center Bund: hole igfthe 
work while Be other gnd|tyfng df the 
taijstogk Ginger. Any Jnofefert of the 
rod agithe wprk is turged Mnifeates that 
the xytri is off center. fhe work is then 
grighally brought intofine. By amplify- 


ing the rod movements with the indicator, 
accurate results are certain. 

‘The rod may also be used in a milling 
machine by holding a center on a line 
with the punch mark on the work. The 
work is then brought in line in the same 
way as for lathe work. 

‘The spring must be sufficient " 
to hold the ends of the rod firmly against 
thelr seats, There must be no lateral 
play of the epd slide in its hole and the 
‘end centers must be truly on the axis of 
the rod, with no rough spots on the 
surface of the rod that would cause false 
movements on the indicator. 


Hook on Oilcan Spout Lifts 
Spring Dyst Caps, 
INNECESSAR® soilingof the Hands 
While oiling. the generator starfiug 
motor? ang otfer parfs of) aufomobiles 
can be avgided §6fomtg extent by using 
the tip of the 


| ipAggaera rue ollean to lift the 
AW spring caps over 
BENT the oil holes. 

Part of the metal 

‘at the tip of the 

‘oiler spout is fled 


away and. the 
remainder is 
farmed over t0 
~ttOsan spon form 2. hook. 

heck This hook will 
hold up the lid while oil is injected into 
the hole—G. L. 


For cleaning brass castings an effective 
solution is made by mixing sulphuric acid, 
three parts, and nitrie acid, two parts. 
A handful of ordinary salt should be 
added for each quart of the solution. 
‘The mixture must, of course, be kept in 
an earthenware receptacle. 


The Best Seller in 
Ford Field 


Sweamen find TUOMeter tn 
$005." Mancuson made $4800 


roel i ent Mu 
see saat 


Le 
i 


rt 
i 


EAneeneterte cde ia 
beat yes oY 


That 
Eke, 


ay 


front of book for full details 
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Building a Turret Attachment 
for a Small Lathe 


Te was 
‘completed shortly before his death and 
forwarded to the Editor through the 
courtesy of Mrs. Romig. 


POPULAR SCIENCE MONTHL’ 


"HEN a small bench lathe is used for 
light manufacturing, a turret is 
almost invariably necessary. With an 
automatically operating turret and gi: 
‘tools in position, the work tis 
toa minimum and duplicate 
and accurately machingg. 


however, . e lat] 
owner desires, ve mich of the @e- 
pense by buf fown. design 
il ible the construc 
ti and long wearing 
t d cold rolled steel shapes 


r éliminating much of the other- 
tly machine work. 

ing a lever feed in connection with 
wutomatic turret, the turret is shifted 
with a minimum of effort and in the 


Views showing how attachment fa assembled 


shortest time. Shifting mechanisms usu- 
ally are complicated, but the one in this 
design is both simple and effective, 

While the dimensions given in the ac- 
companying details are for a 6-in. attach- 
ment, the sizes may be altered in correct 
proportion for a lathe of any size. 

‘Assuming that the lathe to be fitted has 
f flat shear, the builder works up the 
turret base, using a piece of 1 by 4 by & 
in. stock, to which he attaches the side 
angle plates shown, ‘These plates reach 
up above the base, so as to allow the em- 
ployment of the adjusting screws, which 
aline the side guides, operating on the tur- 
ret side. ‘The plates are shaped on their 
{nner surfaces and should be straight and 
true. ‘They are held to the base with 
three eap screws on each side. 

‘The guide members are of 34 by 34 in. 
stock, 5 in. long. ‘The top plates are 3/16 
by 19/16 in. stock, 5 in. long, 
assembly is made’ with four i4-in. 
head screws on each side. The holes 

(Continued on page 100) 
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Money can’t buy greater 


summer comfort 


OUR money never went 
“Y fares than hen you pt 
it into Hanes Athletics, Such 
comfort, freedom and coolness. 

Look over the Hanes points 
shown above. Here are five 
reasons why men everywhere 
have come to the conclusion 
that it “pays to say Hanes” 
and have stuck to it, 

“The end of the summer will 
tell the story of Hanes value. 
Wash-day after wash- 


feels, still fits the same, Absolutely 
very stitch, thread and button is guaranteed, 
Go to your dealer and say “Hanes.” Feel the fabric. Examine 
the workmanship. The price—a dollar—can't be matched. 
Hanes for youngsters too, And how they wear! Boys from 
2 to 16 years—sizes 20 to 34, 
Read ths guarantee: We guarantee Hanes Underwear a 
ietelyvevey three whch Sad bation, Werguescneete rates 
Your money’ or give you a new garment "any scam breaks, 
P. H. HANES KNITTING CO., Winston-Salem, N.C. 
‘Nees York Offce, 66 Broadway 


Neat Winter Wear Names Winter Underurear 
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RELIABLE SALES conP, 
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Without Repairs 


Tt looks as if H. L. Westbrook, of 
New York, holds the long-distance 
record, He has been riding an Iver 
Johnson bicycle 17 years without 
apending a penny on repairs. 

And yet that is the sort of service 
every Iver Johnson 


“The ver Johnsen rune Bridge constr: 

tion aneures abeclute rigidity, prevent 

fi and say of the frame. ern ae amt 
ing, hills. or: through 


Pedal 
Sand. “Also mads in Drop-tiar models 

"The Bigh cosbon tenmioen 

teal tubing. used. in, Iver 

‘Johason frames snd forks has 

2° tena strength of 90,000, 


Pounds to the sauare inch! 
Fork crowns, cranks, fork- 
ane 


‘and other parts are 
Sf genuine drop-forgings made 
inoue ov plant 


IVER JOHNSON'S 
ARMS & CYCLE WORKS 


IVER" 
JOHNSON 
BICYCLES 


| Building a Turret Attachment 
for a Small Lathe 


(Continued from page 99) 
drilled tn the side guides for the passage of 
the screws are made large enough to allow 
adjustments. 

‘The turret slide is made from a piece of 
cold rolled steel 3, by 3 by 934 in. ‘This 
should be checked carefully for straight- 

| ness and parallelism, using a straight edge 
and micrometer. A hole for the pivot 

| stem is drilled and counterbored, as 
shown, and toward the rear end is ister 
fitted the bearing plate of the indexing 
slide, 

| "The turret proper, 3-in. diameter, is 

| turned as indicated. ‘The central hole is 

| reamed to fit nicely over the pivot stem, 
| A clamp handle and washer hold it tightly 
| to the slide, when necessary. Equally 
| spaced holes are drilled and reamed for the 

tix 9/16-in, indexing pins, which must be 
4s snug driving fit. ‘These pina are made 
of high grade steel, hardened and drawn 
to a brown color. 

‘The indexing finger is made from a flat 
piece of steel, turned down at one end to 


runner toe | ert 
Supe Gudes pr 


How the turret is made and mounted 


‘3¢in. diameter. Over this part is slipped 
a fairly strong spring. The finger at the 
‘other end operates through a square 
guide, the fit being snug though free. The 
forked end of the finger is flared to make 
the entrance of the pin an easy matter, 
and case-hardened to prevent wear. A 
flat steel handle, 14 in. long, is attached 
to the indexing finger and connected with 
link to a small bracket at the rear of the 
slide. 

‘The shifting mechanism is extremely 
simple. A latch made as detailed is 
fastened to the top of the base by one of 
tthe four rear screws. ‘This latch is pressed 
in toward the slide by a flat leaf spring, 
held under the central cap screw, the 
spring operating on the hump of the latch. 
A stop pin limits the inward travel of the 
atch and holds it in the proper position to 
receive an indexing pin on the rearward 
movement of the slide. 

‘The action of the shifting device is as 
follows: When the slide is moved back- 
ward, the latch engages with a pin, as 
shown, and stops the travel of the slide. 
Continued pressure and movement of the 
handle compresses the spring and with- 
draws the indexing finger, at which the 
turret slide again moves ‘backward, re- 
volving the turret, until the stop on the 
front side engages another index pin. All 
rearward motion of the slide then stops. 
A forward motion of the handle causes 

(Continued om page 101) 
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How to Make an Adjustable | 
Boring-Tool Holder 


JN BORING holes in figs and accurate | 
experimental models, the % to 2 in. 
adjustable boring-tool "sh 


fank part, a piece 234 or 
‘diameter is turned as shown 


‘and an eccentric hole is located, drilled, 
and reamed to receive the eccentric stud 
‘on the other part. It is then drilled and 
tapped for a netacrew. The taper shank | 
in made to correspond with tapers used | 
in the shop. 

The tool-holding part is chucked off 
center enough to allow the eccentric stud 
and face to be turned, ‘This stud should 
bea nice running fit in the corresponding 
hole. A rocess 6/16 in, long by 7/16in. in 
diameter is turned on it no that it will not 
be bruised by the pressure of the setscrew. 

‘The first part is inserted in the lathe 
spindle and the second, after being placed 
{n position and locked with the setscrew, | 
is turned and bored for the central tool | 
hole. It is also drilled and tapped for the | 
tool-holding setacrew. 

‘Hollow head setscrews are recom- | 
mended, although square heads may be 
sed HL. We | 


Building a Turret Attachment 
(Continue, i 

the indexing finger to engage its proper 
pin and locks the turret in its new position. 

‘After the turret is assembled, the last 
operation is to bore the ¥-in. tool holes. 
A center drill is chucked in the head 
spindle, and the turret is revolved in its 
six positions. ‘The holes then are drilled 
1/82 in. under size, and are bored and 
reamed to the exact size. If the index pins 
are not exactly spaced, each pin neverthe- 
Jess wil line accurately its corresponding 

‘The tools are held by setscrews, which 
should engage with a flat on each tool. 
Each flat should be equal to one quarter 
the diameter of the tool shank. 

‘The travel of this turret, which is 434 
in, is ample for any operation on a lathe 
of 6-in. swing. 


/ In tadio the Neutrodyne isthe ultimaté for velee- ] 
tivity and clear, rue reprodction, as well as for | 
[power and ease of operation, } 


THOMPSON NEUTRODYNE 


| ‘means the best radio principle plus the engineering 
shi ofan organization that has ben bung alo 

| {and wiees apparats for over fourteen years 
The Tnonrsow is a fctor-buil—not an ase 
edS-tuke Neurodyne. Wht thi means to you 

| ‘canbe demonstrated by ary good dealer Pie $150 
‘thor eubes or batteries 


THOMPSON MAGNAPHONE 
4s buile upon an entirely new principle chat gives 
furty of tone in any volume yet battery cut | 
ent seeded. The Twonrsow Macnarnowe $35 
stall god dealers | 


RE THOMPSON MANUFACTURING CO, | 
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The helper you need 
for a 
hundred uses 


ite to hold your pan 


your 
Your wires while you are soldering, and 
for many other purposes 


ime now to overhaul the CAR. While 
polishing or doing 
has to do 


eg a 
fou ate filing, grinding, 
Tite scores of things every moto 
in‘the Spring, you need a vise and you can 
do more work, faster and more easly 
to tell the FARMER 
MACHINIST or HOME BUILDER, th 
they need a vise. They know iti_-And they 
Know that the viacr they ‘ean rely on abe 
solutely are thove with a, half century” of 
tervice behind them=the famous 


PRENTISS 
VISES 


A model for cer ned a vive with ery desir 
Behanrd 7 


It’s hardly: neces 


Our nee Solis i realy, Wie for yours 
raey "Pit and mal te shen ace. 


Tafayecte St 
Gale, Passed yr hire ait dete 
nC PERS VISE LT cela nce 


My mune: 


Berets 
iy 
My dealer 


Building a Shaper for the Home Shop 


useful little 
4 he ne ee By Frank N. Coakley 
ed is a machine that most amateur holes are drilled to hold the pin for the 


machinists would like to own. And, 
unlike many handy machines they 
could make and would make but 
expense, it may be builtwit 
that are easily obtai 


suone Paar 
ret ooen me 


Ly 
Side view of the shaper attachment 
which in driven by a lathe faceplate 


sliding bar through a connecting rod from 
the lathe fucepl 

‘The connecting rod is made from two 
pieces of $4 by 244 in, flat brass, riveted 
together and forked at one end (see detail 
B) to fit over the outside lever. This 
lever may be purchased from any manu- 
facturer of drop forgings, but those who 
are on a friendly footing with the village 
blacksmith possibly can gethim to 
hammer out both levers, just to keep in 
trim, 

‘The sliding bar is 134 by 4 in. flat stee! 
about 1414 in. long. ‘The front end is 
made as indicated at A to take the tool 
holder, which, while a snug fit, must be 
not 80 tight that it cannot rise on the 
retum stroke. 

‘The side members, made of 134 by 5 by 
18 in. oak, are grooved or rabbeted on 
their inner faces to provide sliding ways 
for the bar, and also shaped as shown in 
the side view. Angles 113 by 114 by 14 
in. are bolted to each side of the assembled 
side members to take the hook bolts that 
hold the attachment down on the lathe. 
‘The width of the angles is governed by 
the width of the lathe bed. The side 
members and the two oak separating 
pioces are dovetailed together and held by 
four %4-in. bolts pulled up as tight as 
possible. 

A short length of 4¢-in. cold rolled steel 
in two standard 34-in. bearings serves as 
a pivot for the levers, as in detail D. 
‘The sliding bar is held down by a 3;-or5¢- 
in, steel plate fastened with 12 14-in. lag- 
screws. A 3/16-in. brass strip (see C) is 
fastened to the under side of this plate 
with small countersunk stoye bolts, or, 
better still, copper rivets, to prevent any 
chance of steel rubbing on steel. 

‘The rear end of the sliding bar is cut 


back the same as the 
front end and 54 


two figts that act as a connecting rod 
the short lever and the sliding 
Ly 17; by 244 in, steel block is 
and filed to act as a tool- 
ie toolpost is the same as ordi- 
‘on lathe or shaper. 
ie adjustable work bed is made up of 
‘standard material. ‘The main support is 
a2 by 2 by 34 in. angle about 6 in, long, 
securely fastened to the wooden members 
with 8 1-in, lagserews. The vertical leg 
hhas 3. 5%-in, countersunk holes drilled in it 
to provide fastenings for the 
up-and-down feed base, 
‘This base is made from a 6 
by 6 by 34 in. angle about 
8 in, long and is provided 
with 3 slotted holes to 
allow for the up-and-down 
adjustment and also to hold 
it in place against the 2 
by 2 in. angle. ‘This ar- 
rangement allows the use 
of a sliding plate to which 
is fastened a standard vise 
of the type illustrated. 

‘The Vertical adjustment 
is obtained through a 3¢-in, 


ganas sr bass Babes 


Yionss sme 


screw; the horizontal movement is reg- 
ulated by a screw fastened to one end 
of the sliding plate. ‘The handwheel 
may be obtained from a junk dealer and 
the handle tapped into the rim or left 
‘off, at the option of the builder. 

‘Phe pin used to drive the sliding bar 
from the lathe faceplate can be made 
from a piece of cold rolled stecl. ‘The 
head should be at least 1 in. larger in 
diameter than the pin proper. ‘This is 
pulled against the rear side of the face- 
plate. ‘The body of the pin is of proper 
size to pass through the faceplate slot. | A 
‘brass bushing is made to slide over the 
ody of fhe pin; it should have a flange 
large enough to prevent the connecting 
rod from rubbing against the faceplate. 
‘The body of the pin being somewhat 
shorter (say 14 in.) than the bushing, 
allows the pin to be clamped up tightly to 
the faceplate. A brass washer is placed 
between the nut and the bushing; this 
prevents the connecting rod from rubbing 
against material of its own kind. It will 
be well to go over all surfaces that rub or 
fit against other surfaces with a file to 
finish them smoothly. 

‘Before assembling the machine, soak 


(Continued on page 103) 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Removable Screen Door Latch | 
'T 8 often desirable that a sereen door 
should be locked against small children 

and yet provide free entrance and exit for | 
older folk, The latch illustrated does 


this, 
‘The main member is formed of a thin 
and fairly wide 

ait ar metal strip, bent 


as shown to suit 
the thickness of 
the screen-door 
frame. Cut a 
slot through the 
frame just’ inside 
the stop against 
which it strikes 
and quite high 
Use a small dr 

Dit to start the 
slot and worl i¢fo 
the required ibngtt 
with jn kephiple 
saw. Drive a nail into the/edge ot the 
frame to act us a pivot pin. 

Have the latch sg halarted that the 
weight of the hook fud will esuse ft to 
‘ngage quiclly-the latgh post on the foain 
door frames "This post may be a fhort, 
round-huded#erew, turned well in. | The 
Inte fy bo removed by lifting it sraight 
up auld over the pivot pin.—L. 8, 


scucen_doou 


Latch i above each 
of the children 


Telltale for Basement Light 


‘OW often have 
you forgotten 
to turn out the light 
in the eallar? A 
Sarina sae = 
in reminder ean be = 
made by cutting » COLRUGHT 
Stall hole in th Kitchen floor under the | 
tink orn any convenient, out-of-the-way. 
place and. inserting "piece of thick 
fase. —0. M.A. 


Building a Shaper 
(Continued from page 102) 

the oak well with oil along the surface on 
which the sliding bar rubs. When this is 
‘once done, it will not be necessary to ofl 
the surface for along time. A grease cup 
in placed on the top holding-down plate 
to provide lubrication between the brass, 
strip and the sliding bar. The twoJevers/ 
which are keyed snugly to. the) %-in, 
sshaft, and the two 44-in. béurings fain be 
lubricated with grease eps on thé under 
side of the bearings, oF firough gil holes 
drilled at.an angle throlgh whag will be 
the upper \sidebof bearing. Keep all 
moving parts well giled ahd tight 

‘A. muachife like this should ‘last for 
years with proper handling. While I 
hhave givaft no dimensions for the lathe- 
bed and the fastenings, it will be under- 
‘stood that these will be governed by the 
size of the lathe. This also limits the 
stroke, although on an 8 or 9 in. lathe 
the stroke should be 4 or 5 

‘Some one may ask: “Has this machine 
‘a quick return stroke?” No, it has not; | 
why should it? This feature would | 
complicate the design and, as amateurs 
are not working under a boss who wants 
‘as many pieces of work done as possible, 
we can dispense with the quick return 
feature. 


from ex- 
ps eg lors 
tempered to just 
the right hardness. Every pair 
is guaranteed perfect. 
Somewhere among the 120 Pliers 
made by Kraeuter is just the 
right tool for your radio set— 
for the tool box of your car—or 
for a hundred odd” jobe about 
the house. 
The number of thin 
with a pair 
eats cane 
eowure to on tools, that 
best it is possible to 


KRAEUTER 
BEEBE, 2 WAOORS 


ou can 
reeater 
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make. 
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Ask the Best | 
Mechanic 


in Most Any Garage 
about 


Snap-on 


Socket Wrenches 


E times out of 

ten he'll say, 
“Sure, I use ’em my- 
self, Best tools I’ve 
got, too! Save a lot of 
time and extra work, 
and make good money 
for me when I’m do- 
ing piecework.” 


You couldn’t want 
any better recommen 
dation than that for 
tools to use on your 
And there are 


car, 
over two hundred 
thousand mechanics 


in the United States 
who feel just that way 
about Snap-oni 


Snap-on Kits are 
hand picked for in- 
dividual cars; sce your 
dealer or send us the 
name of your car, and 
find out how reason- 
ably you can get Snap- 


‘on service. 


A. 
handful 
ina Kit 

to service 
your ear 
individually 


Motor Toot Specialty Co. 
Nik. Jackeon Blvd, CHICAGO 


Gentlemen 
‘Pease tend moe full particulars about Saapon 


it for. crear, (1 faterested. i 
Master Mechanic Kit, check here. ) 
1 bay tools fom 

Name... 


Address. 


| made of a S-ft 


| cope tie time’to ma 


Log Used as Light Roller for 
Lawn 
LIGHT 


and Garden | 
AA iaher tor 


lawn and gar 
den may be 


section of a log, 
in this case 
white pine, 
about 10 in, in 
diameter. The {j 
frame, which is 

constructed 
from scraps of 
old lumber, isttt /Ojin. long ind 2f in. | 
wide.) ‘The wholf fontrifagce weighs | 
abouy/60 poulkds. Te cost is nothing ex- 

LB. 


Making Cheap Window-Screens 
Give Long Service 


CON OCCUPYING a new house, the 
question of window-screening arose. 
After careful comparison of ost fund 
lasting qualities, it was decided that full- 
length screens would be begt. Wopden 
frames were made of 1 by 2 in. Bine, 
mitered at the corners screed togepher, 
‘and painted white. 

Galvanized screening wasused. If was 
painted blac as soon as it Was fastened 
to the frameg. Qur hpme being near the 
seacatt, thd alt aif soon would have 
rusted Jout ‘opdinary black screening. 
Bronze) although desirable, was barred on 

\ccqumt of cost. 

‘The screens are now three years old, 
‘and in excellent condition, A yearly ap- 
plication of black screen enamel is made | 
‘where the galvanized wire, by showing the 
color through, betrays the wearing of the 
old coat. This, indeed, is the secret of our 
method. Black wire, when wearing, 
‘gives no indication, as the metal rusts and 
‘turns black as soon as the enamel is off, 
‘and galvanized wire does not show deteri- 
oration until the rusting has actually 
started, when it is sometimes too late, but 
the combination of enamel on galvanized 
wire is good—R. C. TARR. 


Old Piston Useful in Heating 
Soldering Iron )Rapidly 
WHEN a soldering capper f held ofer 

the open/fiame) offs blowtorch a 


reat'deal of tthe heat fs Wastatl. Aifadter 
and mare ecdnofgical mefhod fy tb use in 


Piston prevents waste of heat from blowtorch 


old auto piston to conserve the heat, as 
illustrated. 

‘Saw a small slot diagonally through the | 
skirt of the piston so that it will take the 
shank of the soldering iron. Then mount 
the piston horizontally at one end of the 
workbench by fastening a bolt through | 
‘one of the wristpin bearings —L.B.R. | 


MAKE MONEY-SELL RADIO! 


Radio fers te Mages 


EER of a ey eee 
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Termination and Retion. IC you're that ind 
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YOU TOO CAN'PLAY THE 


HAWAIIAN GUITAR 


YUST AS THE HawallAn's DO! 


PLAY ALL THE LATEST HITS 
After Your FIRST LESSON You 
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Blueprint Will Help You Build 
Neat Telephone Table 


COVED you use a telephdhe tab 
in yoursHome?” ‘Then 
buildt Yourself with the aid of 
Scrnfice Moygimuy’s Honje Workshj 
Blueprint No. 18? Lou! 
of DuBois, Pa., 
used that’ blue~ 
print in con 
structing the 
table and stool 
illustrated. He 
writes: 


foraiters 


‘The table top 
is 17 by 21 in,, 
large enough to 
be used, when 
necessary, a8 a 
writing table, Besides the swinging tele- 
phone stand, there are racks for st 
tionery. Beneath the top is a compart- 
ment for the telephone directory and 
drawers for index cards and writing 
materials, 

If you wish the complete working de- 
tails and bill of materials, use the coupon 
below to ordér Blueprint No. 18, 


Complete List of Blueprints 


NY one of the blueprints listed 
below can be obtained from 
POPULAR ScIENcE MonTHLY for 25 
cents. ‘The Editor will be glad to pro 
vide, upon request, information rel 
tive to tools, material, or equipment. 
Blueprint Service Dept. 
Popular Science Monthly 
225 West 39th St., New York. 
GenTLEMEN: 

Send methe blueprint, orblueprints, 
I have underlined below, for which 
Tinclose........ .cents: 

Tite 


“Look at That Workmanship!” 


A striking feature of the new Eisemann 
Receiveristhe unusual interiorconstruction. 


No confusing array of criss-cross wires— 
just a group of fine instruments so arranged 
and co-ordinated as to give the utmost elec 
trical efficiency. 


The wiring—and there is little of it—is 
‘isible. All leads are short and direct, thus 
ating causes of interference and im- 
proving the quality of reception. 


All of which reflects engineering skill of a 
high order. 


ASK YOUR DEALER 
Dexcriptce Lieaters om Request 


EISEMANN MAGNETO CORPORATION 
Wiliam N. Shas, President 
40 Thirty-Thied Street Brooklyn, N.Y. 


| $25.00 in Prizes 


| aes hate front of book for full detaila 
| Speed Your Sawing 


A Better Saw 
for Every Use 


For every man who huss oF ses saws, 
Fa“an Atkins save to - 


Finest saw male in quality, workm 
LVR 


No.53 HAND SAW a 


SILVER ST! 
ven Atkins ex 


Regular or Sh 


No.3 NEST 


ws and gives helpful 
‘Saws in’ the ‘Shop! 
saves. anit contains 
any mopepiecving wupgeations, ‘To pet the 
booklet you want, waite your name and 
address on this page and mail to us 


E. C. ATKINS & CO., INC. 
‘Makers of “Silver Stet" Sows and Tools 
Dept. D-20 Indianapolis, Ind. 
bese 


| Pulleys Firmly to Shaft 
By Howard Greene 
FTER good deal of experience, satis 
factory and otherwise, the writer hab 
adopted the method here described {4 
keying small pulleys on their shafts. Tt f 
‘easy and mechanically good; it helds te 
| pulley well and hae the further advigtage 
that when used for keying alpulley mingle 
of thin material without a hub, it keepd We 
| stiff and true on the shaft. 
‘The key is a simple round jn passing 
diametrically through the shafhy its shee 
depending, of course, on the alge of the 
| shaft. Mark the location of the pulley on 

the shalt, and locate the holso thet it will 
just be covered by tijepulley, the'edge of 
the hole and the facgofthe pulley coming 
fon the same line. Cath grpove in the face 
co hub of the pulley deeplenough so that 
the pin or key will lie snugly init, but pro- 
jecting the meres trifle above the surface. 
Got a washer, of make one, with the ho!e 


shat and drill/it, and drill and tap the 
pullé9\for four countersunk screws. This 
‘vomplates the construction work. 

To payemble, put the pulley on the 
shaft, pip the pin into the hole, bring up 
| the pilley so that the pin goes into the 
grgoye, and screw the washer in place. 


Simple method for keying small pulleys that 
particularly useful for the amateur mechanic 


‘The washer pinches the pin to the pulley 
| and holds it securely, and if the pin is a 
‘good fit in the hole, the key will never give 
| any trouble. 

| Where the pulley is of such thin ma- 
terial that it will not hold true on the 


provides just what is needed. In such a 
case, however, particular pains must be 
taken to have the hole for the pin exactly 
at right angles to the shaft and to have the 
| groove for the pin of equal depth from end 
toend. Otherwise the pulley will run out 
of true, Even then, however, matters ean 
be mended by letting the ‘pin a little 
| deeper into the groove at one end than at 
the other. 
If the pulley is exceptionally t 
be supported still further by using two 
pins, one on each side of the pulley and at 
right angles to each other. Only one need 
be held by a washer, but the second pin 
must be snug and tight. 
One of the advantages of this arrange- 
ment is that it is much easier to remove a 
pulley than if a pin is passed through hub 
| and shaft. Simply remove the screws 
from the washer, push back the pulley and 
pull or tap out the pin. Obviously, gears 
‘can be mounted in the same way, although 
in mounting gears it should be remem- 
bered that a slight wabble that would not 

| affect the work of a pulley would make a 

| gear noisy and inefficient and cause it to 
‘wear unevenly. 


the same diamefér, approximately, as the | 


Shaft without additional support, the pin| 1 
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Pin and Washer Fasten Small 


You Can 
Take Your 
\ Place in a 
Band or 
Orchestr. 


~in 90 Days 

No other instrument is so casy to 
pi y as the sweet toned Saxophone. 
in one hour you can play the scale, 
in a few weeks play popular tunes 


and in 90 days take your place in 
Band or Orchestra. 


Saxophone 
y to Pla sy to Pay. 
‘avorite instrument of most of the 
great artists. We give 6 days’ trial 
in your own home. If satisfied, you 
n pay for it on any of our terms to 
suit your convenience, Same offer 
plies to Buescher Cornets, Trum- 
pets, Trombones, etc. Saxophone » 
Book sent free on request. Write 
for it today 
BUESCHER BAND INSTRUMENT CO. 
Prescreened ell 

te cee bee aie 


Tone 


et ah re 


Ciberat 


WASHING 
Beth Coal Exchange Buitaicas Chicane, tho 


‘A $500 Cash Prize 
“Ee WATE | 


Those wiching to compete may receive a free 
this song and rules of contest. by: 


dressing 
EQUITABLE MUSIC CORPORATION, 
1658 Broadway, New York City 
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Adjustable Drawing Board 


Mount for Desk or Table 


FFOR mounting a small drafting poard 
‘on the desk or table of thefHome 
draftsman, the method iljé@trated Bas | | 
| many advantages. ‘The béarg can bé'ads) | 
| justed to any desigelf angle afd when ng¥ 
in use ean be swift-againstithe wmilut | 
of the ways\so tha the desig can be used | 
for other pugposes. Anpthesfeature is the 
shade rollerifor protgeting the drawing 
frqmy dust all preventing it from fading 
or Wlurring when temporarily Iaid aside. 
hwo slotted uprights of 134 in. by 3¢ in 
coldprélied stéel are attached with wood 


BONNEY CV. WRENCHES 


‘lee athe newest thing i open end made 
cf Chcme-Vanadium Steet="the Woughestserongra steel made. 
What using CV. Stee! in 


SHADE ROLLER 


| EY Force & Too. Wonk: 
Cedar Street “OY; y%rTitaseent Allentown, Pi 


CHROME-VANADIUM 
CHROMIUM for toughness VANADIUM for strength 
‘When not tn we, this board stands at the | — 


HANDIEST TOOL > || It’s a Wonder 
in the House Does Everything in 
= lworking 
Only $225.00 
‘complete with motor 


‘screws to the surface of the desk near the | 
roar edge. If the desk or table upon | 
which the board is installed is placed | 
izainst the wall, the uprights will not be 
obstructive. ‘To the top of these uprights 
are riveted the brackets that hold the 
shade roller. 

Attached to both sides of the drawing | 
board ure hinge pieces each having a 34-in. 
hole by which the board is attached to the 
cold-rolled rod that protrudes from the 
uprights, A check nut and a knurled 
binding nut are provided at each end of | 
this rod.—C. M. Witcox, Torrington, 
Conn, 


Filing Small Lathe Tools | 
CUTTING tools for small lathes made | 


from 1% or 6/16 in. steel are sonib- | 
times unsatistactory because the faces and 


odiapenable in every home. A neceaity 


edges are slightly rounded {n grinding. ey ARES Cee See Seach ok 

‘This interferes seriously sith xood wark. beatings dancer ‘serena Jrecaabiaapid 
‘An excelleng way fo make such tools ia | {| 20%ytee Mertoren tes orton Tita bab saw, shaper, lathe—all fa 

feel steed urbe talit onaeul Rest: || ec iceekenee te wheesersow'eit ||| planing meine wach ‘neal 

tool steel), uslhs staal, it filesfor | ]} Use ‘Geher ‘astine ‘og “Rerentne: “Te ig. Just the thing for your home shopt 

fishing. Pha bring hers torn smanth | || fogs Tarte tense ale ges You Zan order it complete or with fst 

finskon therGatones Harden and tem- ||| Soarseeeration tere neem the altachments you want 

pet thon in tip usualbway, and finally | ]} fear ito aoe.” Coowortaie, pital grip Write for cireutar 

clean tem up with a lfte rub on the il | J} Eas, Sey, vase: ey leaked The Paks Ball Bering Machine Company 

stones | Voie hatlcipicd eileat "807 Know 


TE WA be found that ts easer to keep ae 
the edges correct in this way than by |] ‘ar Ser cet GS ES.25, 
finishing after hardening, and it is also || 3228, 208 7 = | 
ics oe, Seni ener aor | | 
the steel before hardening. Also, the best TURNER BRASS WORKS, 

Darko the stn ete sine ia which |& [= EQNS BRASS WORKS) Hoy { 


Binding emoves, "sda as Mae | a fest 


"Torches, Fire Pots and Bracers 


Paint up 
Clean up 


THEN the whole world is 
smiling and. everything 
around you is fresh and clean 
and. beautiful—then it’s time 
for you to take a hint from 
nature—Paint Up, Clean Up. 
\ The Car 
If the old car seems a 
\\ bit dingy, then get busy. 


Just a couple of hours of 
your time, a small 
amount of Lowe Broth- 
ers Automobile Varnish 
Color and you'll think 
twice before you trade-in 
your ca 


Porch Furniture 


‘Then there's the porch 
furniture. After, being 
stored away all winter it 
Geserves.a fresh’ coat of 
aint. A coat of Lowe 
others Automobile Var- 
nish Color will effect a 
magical transformation 
in its appearance and 
provide a finish that will 
Fetain ite freshness for 
several years, 


Linoleum 


be the linoleum. in 
the Kitchen, is showin 
signs of hard usage, 
Such isthe case Ne 
unite Floor Varnish will 
brighten up its faded 
colors and give ita new 


Everything 


‘And there’s the flower 
boxes, the screens, the 
front porch, in fact, lots 
‘of small jobs that’ you 
‘ean do. "For whatever 
anki 

In min 
Brothers Product specif- 
ically) made for that 
work. 


Go to the Lowe Brothers 
Dealer in your town, 
Tell him what, you're 
going to do. He'll make 
12 lot of valuable sugges 
tions and will supply you 
with a paint, varnish, 
enamel or stain noted for 
its “beauty, durability 
and economy. 


‘The Lowe Brothers Company 
Factories: 
Dayton, Ohio’ "Toronto, Canada 
‘Branches in Principal Cites 


Gobet 


PAINTS & VARNISHES 


Large Homemade Grain Scoop 
Has Handle on To} 
HEAP as grain scoops oa farmers 
will find i pays to make their own 
scoops of the type ill ‘A large 


Half-round and square bottom er 
showing two methods of fastening 


= 
Wane 


for the small nails that hold it to the back 
board. Oval handles, of straight grained 
wood, are fastened by a single screw to 
the rear board and held in front by a 
44 by ¥4 in, lat iron brace. Two methods 
‘of making the brace are shown. The grip 
ean be improved by wrapping the handle 
with stout twine from end to end, 


Making a Forked Rod End 
from Plain Tubing 


HE forked rod end illustrat 
‘a good job for smal, li 


Either brass or stegB tul 

although it 3 

small tubj 

a ttle Gore than the fength 
off ired.f This may be done 


solid “rod in the 

tube up to the 
point where the 
flattening is to 


begin and keep- 
Ine cher wie 

. siting. 
Ae File away the 
edges of the flat- 


tened portion until the wall is cut through. 
‘A piece of flat steel can then be inserted 
between the separated jaws and a light 
hammer used to finish the flattening and 
provide the proper amount of separation. 
It remains only to trim to shape, clean 
up, and drill for the pin. 

‘Unless the tubing is heavy, the bearing 
surface will be small, but to ‘some extent 
this can be compensated for by the use 
of a large pin. A rod to connect with this 
can be made in a similar way, except 
that the flattening is carried further to | 
make a fit between the jaws. A variation 
can be made by partly flattening the 
whole rod.—H. G. | 


‘To Bex copper tubing for gasoline lines 
without its kinking or cracking, fill the 
pipewith melted resin and allow it to cool. 
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Free Blueprints of 


| Money-Saving Hook-Ups 


Ask your dealer for valuable free 
blueprints of Dubilier Duratran radio- 
frequency hook-ups. If he has none 
‘write for them to us and give us his 


Don't throw your one-tube 
generative receiver away because 
you can't get the distant stations, 
‘These free blueprints will show you 
how to add a stage of Duratran 
radio-frequency amplification and 
‘bring in all the stations within range 
‘ho matter what the wave-length may 
be. 

‘You save the ten or fifteen dollars 
you would spend for new parts if you 
follow the free Duratran blueprint 

‘The Duratran amplifies uniform 
twenty times on all broadcasting 
wavelengths and with all standar 
tubes. 

‘All good dealers sell the Duratran. 
Price $4.00, 


Dubilier Condenser and Radio 
Corporation 
40-42 West Fourth Street, New York, 


The MONARCH Jr. Lathe 
Ideal for Beginners or Experts 


Papen a 


) 
fren dt Sat a ads 


‘THE MONARCH MACHINE TOOL CO. 


I DNEY, Oh 


401 Oak Btrect 
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Swinging Tray and Pocket Add 
| to Armehair’s Utility 
| QOMETIMES we must hunch into that 
‘old armchair and concentrate on some 
problem with the aid of books, paper, 
| Pencils, ink, drawing tools- 
| Peppermints or a dried-up pl 
Such a chair should have a wide 
with a ditty-box hinged ‘underneath, az as 


<-ARA/DITTY BOK 


inspired by 


ir ct 
takes 


RADIO HEAD SET 
because the coils are layer wound 


insulated and the mag~ 


coils ensure standing up under high 


volta 


‘Ask your dealer = y 
iMustrated, ‘The writer has a cigar-box 

bern roartaptonta about 114 In. deep, swung on the flap of 
a Sin. strap hinge. ‘There is a suitable 
hinge for any size and shape box desired, | 
A loose-pin butt will permit the removal 
of the box if its contents are required at 
the bench, 

Between the side posts you eat” make 
room for paper 
with thin 


JE you buy 
good tools, the 
kind of tools 
that give long- 
the box it a handy place Yor sewing) lived, sturdy 


Hfiecssoron, writing ‘utara, y : 
ind ends iat nobody lites te lnsse'a | S@EVice, then it’s 


“Rae ihout ae may veiw! Klein Pliers 
pe a etis s 

Iinger strap hings wil’ sepport ee | YOU will want 
siderable weight.—Rotanp B. CuTLER. for your kit. 
Baby Carriage Tire Forms Finger 

Grip for File End 
‘ an eee ieee NYonewhohas much ailing to o| ‘The steel, tem- 
te iat knows how sore the fingers of the per, design, and 


owe Sead today fee | left hand become. I have tried wrapping 


Fine Chain FREE! Giciuiz | tho-end of the Sp with ane. as well | © halanceof Klein 
Bs Pliers are the 


result of sixty- 
seven years of manu- 
facture of pliers. 


surangement will interest a woman, for 


cae Your< CAR 


AND UE sectyininetou 


pusser 
FiNgtr omP =~ 


Kisin's “Pocket, Too! Guide® 
ia a little book ‘help 


instantly from 


SE seco tte le to a 
Motorcycle Bargains sabe jo 2 : 
soft grip for the fingers. In making it, I 3220 Belmont Avenue ' 
gene 23 2.8% e 
ese “natn excicert find that a piece 1 in. long, rounded on Chicago, Illinois @ 
oa sear Weck. vane one end, is the most satisfactory. ‘This | 


Ss ad "a4 | can be obtained, sometimes merely for the 


iempere tops AMcLes Denver, cose | Mathias BBL DE BPR daSens 


No.55 


“Just the thing” 
for Radio Work! 


ERE’S a screw 
driver you'll ike 
faronce. Just right for 
quick, azcurate work 
fon amall screws. The 
Knurled washer can 
bbe used to turn the 
bladewith thumb and 
finger as you start the 
screw. A. delicate of 
eration, bue No. 35 
{s especially designed 
for it. é 


Make the No.8 the "fxs 
Apscrew dever” for ee 
redurcraroundehe house. 
Excellent for elerrcans. 
‘A complete line of ratchet screw drivers extry the 
lees Falls name-forinwance No. th destened for 
flluroundl uae, woh blades evo to eight inches oo. 
‘OcNo. 39, very strng and durable for heawy duty work. 
‘Ask cose ches 
Jou our new oral ratchet screw driver No 6. 
Bonu. 
‘When you buy your next stew drver,paya litle more 
oe devey ws the ers Falls 


MILLERS FALLS COMPANY 
Millers Falls, Mass. 
28 Wargen St 9 S0, Clinton St. 
‘New ork ‘Gaas 


MILLERS FALLS 
TOOLS 
Saas” 


The 
Home 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Shipshape | 


& 


it 
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“How I Keep My Home Shipshape” 


Three Prize-Winners in POPULAR SCIENCE MONTHLY'S 
Recent Interesting Competition Offer Many Practical Ideas 


By Ruth Darling Shultis 
Albion, Michigan 
First Prize, $25 

CCORDING to mat 


shape” means neat 
According to modern 


wedee* oman slog 
things away inthe is 


have owned, there wad originally § ges 
lacl{ of cupboard room, perhaps 
itchén orelsewh 
‘ie satisfied the 
of necessity. 
‘gone 


we always left a, house 
more “shipshape” than 
we found it! Our home 
here in Albion had one 
kitchen cupboard, built 
in the wrong place. To 
date, we have built in 
this house two big draw- 
‘ers (in waste space under 
a stair landing), and 
seven cupboards of vari- 
‘ous design and size, each 
for a definite use and in 
‘the most convenient lo- 
cation. 
‘These cupboards in the 
walls not only afford con- 
venience in storing 
articles, but con- 
tribute to the neat- 
ness of the home. 
In the kitehen 
‘we built one deep 
dish-cupboard into 
‘the unused head 
room over the cel- 
lar stairs. Oppo- 
site to this we 
built another, run- 
ning from floor to 
ceiling. Between 
these two cup- 
boards are the sink 
and drainboards, beneath which are two 
more cupboards for kitchen utensils, The 
backs and door panels of these cupboards 
are made of beaver board, the rest of the 
material used being heavy enough to be 


very substantial. The finish is white 
‘enamel or stain, to correspond with the 
room finish. 

‘In the bathroom we have built in three 


cupboards, actually built them “in, 
the two beside the mirror, for toilet 
articles, whose doors close flush with the 
‘wall, are 4 in. deep and completely utilize 
‘the wall depth, 
‘They are built 
of “hard pine 
and beaver- 
board, like the 
others, with 
doors opening 
away from the 
mirror and #0 
constructed 
that mirrors 
may be ret on 
the inner sides, 
‘The third bath- 
room cupboard 
is deeper, being 
set, lke th 
others, 4 in, in 
the wall, but, projecting 
Gin. itis 36 in. igh, 20 
in, wide, with four 9in. 
shelves for towels and 
bathroom supplies. This 
cupboard is set in the 
pace above the toilet 
box, and a glimpse of it 
is shown by a reflection 
in the mirror shown in 
the lower illustration. 
We are never deterred 
from placing cupboards 
where we wish them 
Decause of the doors? 
swinging in the 


way. We plan the 
doors as carefully: 
as the cupboards 


the convenience of 
the cupboard. The 
‘accompanying il- 
lustrations show 
not only the cup- 
boards, but our 


ing one onto an- 
other and swinging them back against 
small wall space, 


Honorable Mention 


Harry C-Mosher, Dowagiae, Mich. 
J.-S. Hagen, Des Moines, Ia. 
C.P. Andrew, Charlotte, N. C. 
S.A. Fraser, Middletown, Ohio. 
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“How I Keep My Home 
Shipshape” 
By Alice G. Whitman 
Canso, Nova Scotia 
Second Prize, $15 
HEN Edward and T were married, 
‘we came to live in a small fishing 
town on the seacoast, in the old home- 
stead in which his father and grandfather 
had lived before him. 

Tt was a house of many possibilities 
low, rambling place, with a door in 
center and rooms on each sje, and an 
open fireplace in every roomy 

‘When wy came into. pose 


jon of thé 


hoyga, it wAs puinted a Bingy Brown with, 
darkeh anil dingier brown /trimmipigs, 
Inside) thf woodworle was gf the same 
dingy five First of all, we héd the house 
X ‘thd the shingles sfained with a 
creodote stain, all the trimmings painted 


white, and the roof a moss green. 
We then turned our attention to the 
inside, and white paint worked wonders, 


Needless to say, 
the old wallpapers were unattractive and 
‘the house had to be repapered. In the 
dining-room we put a blue tapestry paper; 
in the drawing-room a plain yeliow oat- 
‘meal paper, and in the library a soft gray. 


th a plain yellow table oi 
cloth, It is a durable wall-eovering 
easily’ cleaned with soap and water. 

Before we papered and fu 
rooms, we turned our attention to some 
‘of the 27 pantries or closets the house 
contained. 

‘We are delighted with the transforma- 
tion of a cupboard in the dining-room— 
the one beside the fireplace. We had the 
door removed, extra shelves put in, then 
fa leaded-glass door and a drawer and 
closet provided underneath. ‘This closet is 
‘one of the most convenient things in the 
saving of time and labor. Here I keep my 
‘best china; in the drawer, tablecloths, 
napkins, and doilies. In the cupboard 
below we have hard wood for the grate. 

In the drawing-room two pantries were 
transformed—one into a bookcase for 
choice books, the other into a window- 
seat, In the library we had low bookcases 
made to go all around the room. These 
shelves are of pine stained walnut. 


Makes Your Car or 
Truck Two-In-One 


Power Tha Ruckstell Axle is revolution- 
of light cars and 
asl It has solved the great auto- 


Simply move the lever and you go 
through the muddiest roads; 
climb stubborn hills on high 
Kear; negotiate congested 
‘traffic. For trucks it insures 
“getting there” and back 
quicker, with practi- 
cally double load ca- 
pacity. Increases 

power 55%. 


for Free Booklet giving full ae 
Name... 


SST RST See cit ba 
Write for dstrted folder 


ELive' STATIONERY co, sei mie, sovipet | ALBERT A. GREGG CO., Dep 8, West Jeersen, Ohio 


Sells for $1.25. Agent’ 3 Sample 65c.! 


Wow, Sel Pilling 
Pen with Sisto Point 


y nS peer enooves 0p ys FA 


THE pon. 
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—An Amazing Value 
in Long-Distance 
Radio Sets 

IE. popularity of MIRACO 
radio sets is reflected in our 


tremendous volume and the 
hundreds of unsolicited testi- 


monials that come to us day 
after day from our thousands of 
satisfied users. 


The MIRACO js s0, popular be- 
quite ced ata Giallo 
fgare for a eal cieality set Just 
think, “only '$29.50 for. the model 
shown fe the’ illustration above and 
‘werstell us that they have gotten ax 
many as 122 otations in three con- 
secutive nights and soany ef them 
over 2000 miles away. Far instance, 
Mir, E. D. Elliott of Milford, New 
York. ‘got’ London, England, Fair- 
banks, ‘Alaska, La Palma, Panama, 
fen, Figncins, Vow Anace, Tos 
iver, Oregon and many ethers with- 
in several evenings. Others have done 
equally as well. 


Everyone can now own 
a Quality Radio Set 


‘These two improved MIRACO 
models make it pomible for every 


Family wo own a set—to have « box 
eat Tor the or, symphony or 
jazz concert right in their own living 


Workmanship i unexcelled—eary 
i "3 ways, de 


‘against any defects 
PRICE FOR 


atuBe set °29.50 
4-TUBE SET $54.50 


Write for our new bulletin today. 
DEALERS—AGENTS. 


There's still some territory open. 
Write or wire for proposition. () 


Midwest Radio Company 


808 Main St. Cincinnati, Ohio 


Shipshape”’ 


UALIZE a mid-Vietorian \house, 
neither Colonial nor moderme its 
beauty depending entirely on its deanli- 
ness, orderliness, and state of repaiq, The 
last—state of repair—is our praplem, 
80 we have tackled it ourselves withthe 
help of one papethangey 
‘When our house need@ payfring, we 
select a cheap paper, bul arp careful about 
color and designfin yrder tojuse it without 
eyestrain and Phea@ache §ntil actally 
soiled, Tt is sqft tan or gimy for living- 
room, plain or prustically so} light gray or 
oftly flowered designs for the bedrooms. 


an artistic finish when painted to 
match woodwork. 

I find old ivory flat paint excellent for 
woodwork and white enamel for kitchen 
and bathroom. T always keep glass jars 
of both paints and small paint brushes 
ready to touch up any spots where the 
paint has been knocked off. This treat- 
ment of woodwork has lasted 10 years 
without repainting—just washing with 
good soap and water and occasionally 
touching up. 

Floor treatment is most important, and 
ours is so highly successful, many have 
asked us our method. Large boards and 
‘eracks needed crack filler first. Then we 
applied old-fashioned yellow floor paint. 
After two days of drying, we spread on 
smoothly a coat of light oak varnish. I 
wish you could see our lovely mellow 
floorsi 

Because we used good varnish, we 
have only renewed once, save on stairs, in 
bathroom, and on the kitchen linoleum, 
which we do about twice a year. We 
varnish every other tread of the stairs so 
as to have some to use, and do the kitchen 
and bathroom by halves. 

‘Varnish and paint applied at the first 
sign of wear, homemade washers for 
faucets, our frequent porch painting and 
waxing, and our loving eare of our handi- 
‘work, together with the use of mild soaps 
for our surface cleanings, are the most im- 
portant means in keeping our home ship- 
shape and reducing our repair bill to its 


“How I Keep My Home 
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ear produces and sels to advertisers 0 
15,008 commercial “drawings. Meyer Both 
spc nthe erence between nacelle 
nl sapere well pa pfs el 
‘centenen snd went. Howe vod nsteton 


Get Facts Before You Enroll in Any School 


LEARN 
BY DOING 


taught by 
Actual Practice 
In, America's foremost and 
stating or wade 
No Books Used 


Indizldual tostruetion 
‘Stare Any Bay 
ite for FREE ttpage catalog 
THE NEW YORK 
vf ELECTRICAL SCHOOL 


0 West 17h St, New Terk Cy 


EARN MONEY 


AT HOME 


steple Diectogranh poly Foyt 
ay for full particuiars and free bocklet. 
SERVICE LIMITED 


iyreur new 


Clear ee" 


‘Your Skin Can Be ‘Cleared of 
wie Eruptions oe 


eat! 
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Attractive Living-Room Bench 
Is also a Drafting-Table 


“THE problem of where to put a dfait- 
ing-table and drawing-board J one 
that puzzles most home / workers I 
solved it by buildingythe combination 
drawing-table and soa for fhefiying-room 
illustrated below. 


‘Under theMinged, seat isfa“box where | 


paper, —_urchiteetypal 
bgOks, rélls jof “plans, 
drawing — inétruments, 


and, ithe like ean be 


ence has found a delightfully new way to 

‘quickly remove fat and obtain a normal waistline — 

Without straining your heart ‘with ‘violent. gym- 

‘astics or weakening your system by starving. 
Formerly those w! 


Produces same result as an expert masseur, 
but far quicker, easier and less expensive. 
Substitutes good, solid, normal tissue for 
that bulky, useless disfiguring fat, yet does 
it'so gently that you hardly know it is there. 


Wished to reduce without 


Pe 


New Self-Massaging Belt 
Reduces Waist—£asily! 


dieting or strenuous exercise had to po to a profes: 


“combination bench and table in its 
hd diagram showing construction 


kept. ‘The back of the seat is hinged to | 


the arms, and when tipped forward serves 
‘asa drawing-board, Small brass hooks 
hold it in either position. 

‘The ends of the seat are 1 or 13¢ in. 
thick, and the end battens of the draw- 
ing-board are 1 by 134 in., rabbeted 
and fastened to the board with screws 
in such a way as to allow for any shrink 
‘age, ‘The remainder of the stock is 3¢ in. 
thick.—A. L. Dorr, 8. Pasadena, Calif, 


Extension Ladder for Roof Work 

Has Safety Fastenings 
HEN » ladder for zoof work is to be 
extended avep-tts usual length’ of 
about [avft., 1 fasten, the extestion/to it 
with ofdinary Yiusps ahd staples, af illu 
trated. Harness shaphooks are jnsed, 
prevent the. hasp 


be- 


coming undone 
© |. The ridge hook 
is homemade and 
bolted securely to 
‘the upper end of 
< the extension, 
which is a light, 
solid cypress | of 
pine board. The 
steps or foothold 
pieces are in two thicknesses, held with 
nails driven through and solidly clinched. 
T have used this device hundreds of 
times and find it perfectly sat 
Tt avoids the risk of accident 
‘makeshift nailed extensions 0 often used, 
and also saves having to earry several 
sizes of ladders in my storeroom. — 
Cuantes W. Hussrrs, Corry, Pa. 


‘onal masseur,. His method effective) 
| the fat'and beoughe about the 

Bur it was expensive and Umeconsuming, and 
few could take advantage of It. 
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‘THE HANDY DENTAL SPECIALTY CO. 
‘SOMERVILLE, MASS. 


LEARN CA 


RTOONING 


Four Successful 
Landon Students 
From One Village 


or 
Rare Beauty of Tone 
Federal Radio Parts 


When only Federal Radio Parts 
are used in your receiving set, the 
beauty of tone and clear speech 
reception is exceptional. 

Behind each of 130 Federal Radio 
Parts are exacting standards and 
traditions of over a quarter-cen- 
tury’s leadership in the field of 
tone reproduction. 

Insist on Federal Parts 


the materi 
complete home 


5-Roo 
AIADn 


IN 
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summer. 
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YOUR tools and steel instruments are 
very susceptible to atmospheric mois- 
ture, ‘They rust easily if they are not in 
constant use. 


‘Smaller igatrupreyts dan fbe cleaned 
readily og rust hy m in a 
suturateg” solution” pf tf id over- 

the reduction hat Wakes pl 
capt rant, (Ar taking up the 
mbnt,you shduld wash it with water 
saci in a hot solution of soap and 


to which a little sodium carbonate 


tured) 
move last trace 
of moisture, 
and polish. 

Rusting is 

ted quite 

easily if pre 
cision — instru- 
ments, such as 
micrometers, 
after being 
freed from any rust spots, are placed in 
tthe following solution: A teaspoon of ker- 
okene in a glass of benzene, to which a 
‘ery small piece of paraffin, less than half 
the size of a pea, is added. When the 
solution has entered all erevices, remove 
it and place the instrument to one side so 
that the benzene may evaporate. 

Metals such as gold, platinum, and 
silver are influenced to the least extent by 
the atmosphere; the lesser noble metals, 
such as iron, copper, lead and zine, soon 
show signe of oxidation by the formation 
of oxids of these metals, The noble metals 
ean be cleaned by rubbing their surface 
with soft leather, provided the tarnish is 
not due to sulphids. ‘The sulphid tarnish 
of silver, if not too old and too deep, also 
can be cleaned in this way. If it in xevere, 
‘use a mild abrasive, such as precipitated 
chalk. If the precipitated chalk is mixed 
with a little water and a little ammonia, a 
chemical action is set up as well as the 
‘abrasive action of the chalk, and this will 
clean the silver thoroughly and quickly, 

‘The — differ- 
ence between 
tarnish and cor- 
rosion of a 
metal is in the 
depth of the 
oxidation. 
When it is 
slight, it is tare 

Removing vtsine nish; whendeep, 
from polished beast it. is. corrosion. 
‘The most com- 

‘mon method of cleaning metals from ta 
nish is by the use of an abrasive, although 


‘S| chemical methods are sometimes to be 


SR uRUE ae Gecee Pee oak eee 


BAY CITY, MICHIGAN 
Portland, Ore.; _ Toronto, Ont. 


The ALADDIN CO., 
Wilmington, North Carolina; 


preferred. The sclection of the proper 
‘leaning method depends upon the chemi- 
(Continued on page 115) 
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Prizes for Photographs 


F YOU have made or are 
any article with the aid of POPULAR 

SCIENCE MONTHLY'Sbl 

fail to make aphotograph 


ints, don’t 
your 


Steamtight Kettle Cover 


‘0 RETAIN the full flavor of meat 

and vegetables and to prevent odors 

ind steam from escaping, steamtight cov. 

ers can be made quite easily for the usual 

‘convex. kettles 

and cooking 
utensils, 

‘The cover 
consists of an 
ordinary | cake 
tin with slightly 
tapered sides, 
soldered to the 
regular kettle 
cover. After 
this the bottom 
is cut off, leay= 


‘O PROFESSION offers greater 
‘opportunity to-day than Elec- 


wedges into 
especially if 

iron is, 

di 

tical 

surg that it effects nome saving in gas,—| 


7 CORNELL, Adrian, Mich. 


Home Workshop Chemistry * 
from poge 114) 
cal character of the metal to be cleaned. 

Brasa is a mixture of zine and copper, 
and the tarnish produced ia mainly the 
durke sulphid or oxid of copper. A quick 
and economical method of cleaning this 
metal is to wipe, and at the same time 
lish, with a mixture made by adding 
little deetic acid to water and stirring in 
teaspoon of salt. ‘The odor of the solution, 
is like that of vinegar. Wash the cleaned 
article with water and rub dry with a little 
precipitated chalk. 

Copper ean be cleaned in the same wa; 
the method giving a bright polish. Oxali¢ 
acid in water cleans copper more quickly, 
but it does not give it so bright a finish. 
Aluminum should not be cleaned with 
caustics, us they quickly eat it up. Steel 
wool is effective, but also quickly wears 
away the metal. 

‘A chemical cleaner that can be used to 
remove the most stubborn deposit, eon- 
sists of a mixture of nine teaspoons of 
aluminum sulphate and one of sodium 
carbonate. The vessel is filled with water 
is an aluminum pot—and one or 
two teaspoons of this mixture is added. 
After the water has been brought to a boi 
the vessel will be cleaned. If itis a sm: 
aluminum object, a pot is filled with water 
and the object placed in it after the above 


(Contin 


tricity, Salaries of $12 to $30 a day 
are not uncommon and the opportunity 
for advancement is unlimited. 


For this is the Electrical Age. New 
uses for electricity are being discovered 
every year. ‘The growth of Radio is 
simply one illustration of the pr 
that is yet to be made. 


As Forrest Crissey said recently in 
The Saturday Evening Post—"The de- 
mand for electrical work is increasing 
immensely and electrical contractors as- 
sert that the supply of electrical work- 
ers cannot overtake the demand for 
several years to come.” 


is the time to prepare for a 
good position in this profitable, inter- 
sting profession, 


Best of all, you can study right at 
home in spare time through the Inter- 
national Correspondence Schools—just 
asso many other men have done. These 
courses are the most authoritative 
courses ever offered, and have been en- 
dorsed by both ‘Thomas A. Edison and 
the late Dr. Charles P, Steinmetz, 


Men Needed in Electricity 


Good salaries and rapid advancement await trained men 


Jt mck ae mal spn rind 
sol ca tense Gome 
as ae 
verte a 

maemo 
Sy els A Paget ae 


Mail the Coupon To-day 


Isetrontiy tnaticn 
JG SERVIC 


salt mixture has been dissolved.—E. BADE. 


EasytoDraw Cartoons 


pnpteatapebatonthe: 
ee ec 
in wt Evans Beno 
n= 


CARTOONING 
Certand, Ohta 


The Race Starts when 
the Count Starts! 


Which men or machines win 
out in the race for produc- 
tion? Thosethat haverecords 
to show what they've done 
—and can do! 
Production-records (Veeder 
records) never stand still. 
They give you a basis for 
betterment. They challenge 
improvement. 

At any machine that can be 
improved—on any job that 
can be “stepped up"—the 
gains start when the COUNT 
starts on a 


RL 


COUNTER 


‘ThissmallRotaryRatchetCounter 
(No, 6), counts reeiprocatis 
of the lever, as required 


movements 
the output 
innumerable 

J ‘pallmachines. 


oad) 


th 
lever ia moved, the higher the 
number registered. "A complete 
evolution ‘of the lever reg 
ten. This counter can be 

to no end of cour 

lating the throw 


ly 
ia toed or counting engthing frm 
Hated ott uae el ues 
tonumber 

pckages in 

in the pub 

place Tt counts 

pero: inthe 

eotory or sere 

count sek in 

theropen” it may 

gount saything 

Ear cattle en's 


finger tog, 2 inches 
ameter. ee, 

ie wr about that counting 

sm of yourrit's 

Sbiy “answered in the 80 
pageVeeder booklet; copy free | 


The Veeder Mfz,Co. 
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rounded over the 

of the hole in the disk, as indicated, 

‘the cover will be quite strong and it will be 

ible to remove it for examining or 

leaning the nest cavity whenever neces- 
sary.—Lours ScHNEDER, Clinton, Mo. 


Automatic Fasteners Hold 
Garage Doors Open 
A SIMPLE device for holding garage 
doors open automatically is illus- 
trated below. Two swivel bolts are made 
as detailed and fastened through the lintel 
or head jamb of the door. They are {ree 


to turn as the long locking bars pass 
through the slots in them. When the 
doors are opened the required distance, 


and enlarge the 
I. Chains or bell 

fastened to the ends of the bars and 
passed over pulleys provide convenient 
‘means for unlocking the doors.—F. N.C. 


A Vital Factor 


ys important inthe larger 
and more conspicuous apparat 
ven more so in the small and often 


‘Our miniature condensers are all made 
exactly the same sie mechanically, being 


S08 tone, 3 
ns 


Use—Is The Test 


KELLOGG SWITCHBOARD 
G SUPPLY COMPANY 
1066 W. ADAMS STREET 
CHICAGO, ILL, 


A Test Every Man 
Past 40 Should Make 


ita agna of approaches 
dy mors tha 10,000 men have sed 
iesrdbed fm this hook to Tee 

ore, the 

‘send 


Fequest tothe Electro Thermal Company, 4036 

Binin Street. Steatenuile, Okfo-~the concern that 
Guttiag this book for the author-"it wil be 

(eat to. you ‘absclutaly free, without bllgation, 

Sianay sted name and a 

for the ction of this book 


oo 


Trimming Drain Tile 


[TJS suite a task to cut azine 
cold chisel, and the dan 
break at the wrong place 


ing it 

nt. 
‘the tile 
eut and then 
y little with 


BLANK CARTRIDGE PISTOL 


a; 


POPULAR SCIENCE MONTHLY 7 


every seed. i 
here is a somet 


that knows how to take from its environment the wherewithal to 
build the body of the organism it animates. From the little seed you 
place in the ground this something sends roots into the earth, blades 
or branches into the air, and takes from the earth and the air that 
with which it builds. 

Within the egg this something is wooed to life by the warmth of 
the brooding mother’s breast. 


CHIROPRACTIC 


teaches that this something knows the secret of converting food into 
flesh and blood, and carries on all the processes of life, in the human 
body, by means of impulses sent over the nerves, It teaches that when 
‘a nerve is impaired by a vertebra becoming misaligned, these im- 
pulses do not flow over the nerves normally, and the result is what 
we call dis-ease. To get the dis-eased member to function again it is 
necessary to adjust the vertebra that is pressing on the nerve, to nor- 
mal alignment, thereby permitting the normal 
flow of impulses over the nerve. 

To adjust the vertebra to 
normal alignment is the work 
of a competent chiropractor. spinal column to normal posi 


ton for the purpose of releas- 
A trial will convince the most ing the prisoned impulse, 


~ FROM ANY 
COMPETENT CHIROPRACTOR 


Universal Chiropractors’ Association 
Davenport, lowa, U.S.A. 


‘All Rights Reserved 
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As an Electrical Expert 
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This Big Pay Field? 


ance Coos a ae 


Sate eoaaas any as Too 


Earn Your Way Through 
This Great College 


nos Reva ysl 


| permits of an orderly’ 


geHanhet ENGINEERING 


Milwaukee 
X40, 415 Marshall Set, 

ua couron Row 

SCHOOL oF ENGINEERING OF Wi 
Depts X-00), 418 Marshall, 


Tiperitty—6 onthe 3 year 
phe General cate” ent vane 2 


Se ee ee 
ere re 


ee 
| Equlpment for Auto-Camping 


| window in the back, ‘The compartment 

| thus formed serves as a kitchen and dining 

| compartment when the drawer is ex- 
tended, or as a dressing- or sitting-room 

| when the drawer is back in place under the 

| bedsprings. "An iron tent peg at each 
‘comer holds down the drops. 

Tn Fig. 5 (below) is a view similar to 
Fig, 4, except that the side drops are ex 
tended to form a windbreak. 

‘The canvas used throughout is known 

| as sheltertent: material and is strictly 


Fig. 5. The kitchen quarters with can- 
‘Yor specced ost to. form s windbresk 


waterproof. ‘The sides of the sleeping 
compartment are covered with screen and 
cheesecloth, making this compartment 
mosquito- and insect-proof, yet providing 
good ventilation. A piece of canvas may 
be rolled down on the inside of these sides 
in case of extremely stormy weather. ‘The 
front panels connecting with the sides are 
on hinges and open in, thus giving access 
to the front or head of the bed when the 
bed is to be made up. 

‘The drawer is covered partially with a 
top that slides from end to end. ‘This top 
is used as a cooking and eating table. The 
rear of the drawer also is equipped with a 
‘2-gallon emergency water tank, which has 
‘a small faucet at the rear. 

When breaking camp, bedding, eanvas, 
poles and ropes are placed on the mattress. 
‘These fill the triangular space formed by 
closing down the sides, ‘This procedure 

rangement, in the 
drawer, of the stove, cooking utensils, 
food, toilet articles and a suitcase for 
extra clothes. When a mealtime stop is 
made, its necessary only to drop the tail- 
gate, pull out the drawer, attach the legs 
and prepare the meal without disturbing 
any material not actually to be used in 
the preparation of the meal. 

‘The diagrams in Fig. 3, page 75, give 


OMETIMES 
Toosen, 
minals, 


‘ane of these on top of 


the terminal and light it. As it burns 
‘wil heat the terminal sufficiently. 
= Otssow, Fond du Lac, Wis. 


You can build an icebox that is far 
superior to the average cheap com- 
mercial refrigerator and one that will 
save you from $10 to $25 worth of ice a 
year by following a remarkably simple 


plan in next month's Home Workshop. 
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Also Jiu Jitsu and Wrestling 


‘Think of t aver #0 complete Jesons in Boxing, 
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Itee paper und oyer 100 photographic Mutation 
afor'$i.0i1 “You can have ie on Oca)" tral 
Bead not money 


erento secret the rng, the beat Wows an 
| ge ice Eeonrt RA 


spuls cours cute the time of learning In bat 
Thana ot 


trent exefele for producing needy 


confidence 


man 


cit nt 


ace tt 


leat HA 


10 DAY TRIAL 


THE STILEMAN ASSOCIATION 


Sepa eee 


NEW VEST POCKET 
pa MACHINE 


Counts Up t0 999,999,999 


10 Days Trial 


ere 


aa 


‘ nase CBlendodi. 
AGENT sleek 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY u9 


Building a Light Utility Stand | 
with Turned Legs 
USsrut. for many purposes, the light 

stand illustrated is graceful apd deli- 
cate enough to be placed algfggide the 
finest commercial furniture.” The only, 


machine work necessagyla the tgrning of 
the ee. (The las ag can befnade by 
and if, insteadAl thoes inpicated, 2 
triste artes esc in TRADE MARKS 
‘Thaxtop i 3- 
insthigk stock, 
preféraply ma- 
rails ‘Rgtween the ANY NEW article, machine, design or improvement thereof, or any new 
top and the fect | ‘combination of parts or improvements in any known article which increases its 
are cut from 11% ‘or unealncay may be patented, ii invelves invention, 
in. pleces mortised 
Bpereriord Soe? AS A you vate a now mn eee at 
‘otlees, The lees SOBEL OR DESCRIPTION of it for information as to procedure to secure 
USE THE COUPON attached, and immediately upon its receipt I shall vend 
this form to be returned to te with drawing. description or model of Your 
| JB Bis rmpaly ipo weccving Sour fen I shall Wit you fly at to procure 
and oon 


‘the April PoruLar Sqigcz MONTHLY on 
mp de po COPYRIGHTS 
tetas PROTECT YOUR IDEAS 
Ptechadeed If You Have Any New Ideas 

which you feel are useful, practical and novel, take prompt. action to protect 
fre dressed down er 
Write Today for Blank Form “Record of Invention’? 


‘DRAFTING and SPECIFICATION ROOM af CLARENCE A. O'BRIEN, Bepsted Pueat Ateny, Washing, D.C. 
| No Charge for Above Information 


ER 


sp Sissi Gerad coseceny to, Valid Sees cd Nope Tuten oa 
ae comp ead watts wowing | PM SEY ang ee Bas GENE, me conences ey robe 


shape and dimenatoas of the various parts 


from 1}(-in. stock to 1 
ong over all and then turn 
with the aid of a shee 
‘The assembly may be made with a good 
grade of liquid glue and with wood 


CLARENCE A.O BRIEN 


screws carefully countersunk, the holes REGISTERED PATENT ATTORNEY 


Tring flled with wooden dowels,” After 
the glue is thoroughly hurd, the pice ean 
be denned up, stained, filled, and either MEMBER OF THE BAR OF 
shellacked, shellacked and waxed, or var- 


nished, as'the builder prefers —Wit1ast 
J. Eatonns, Je., Whitehall, N.Y. 


SUPREME COURT OF UNITED STATES, COURT OF APPEALS DISTRICT OF COLUMBIA 
‘SUPREME COURT DISTRICT OF COLUMBIA, INITED STATES COURT OF CLAIMS 


an auto, an expert me 


removing. thé, washers ie 
withywhat be balls a hag Tepes me re ng Sepa tte Obtain 
that ddpsndbaelt easily | = sii 
the oilleannot'geep. It does not increase | J) tmesrant—wineer XE 


friction or weak—N. G. Nean. ‘rt certy ADDRESS 
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MECHAN Ics’ 
HANDBOOK 


LCs 
MECHANICS 


330 PAGES 
More than 300,000 sold 
ANDINST book of it8 Only 


‘kind ever written, Pres $ 
of aubsects 


pared by experts under 1 
Weights and Measures; Easily Under 


‘ireetion of the Taterna- 
tlonal Correspondence 


Schools, Written In Iai 
guage that you can under 
‘stand, Noto this partial Tat 


; Exhaust Heating Machine 
Design; Horsepower of Engines; Bollers 


mall tha advertisement with 
Har bul and your name “and 

this 330-page 1. C8. 
Mechanics” Handbook or-any of the 
other 1. C. & Handbooks. that you 
Mant will come to you by return 


ee 


= ALL 
j MAKES! 


BAN Drmnse 


A Waterproof Bag Protects 
Sportsman’s Camera 
LTHOUGH the camera is cbnsidered | 


‘an essential on all dut-of-door trips, 
it is apt to be a nuisancepespeciallywhen | 
there is any strengous agtion. | For that 


reason the camer§ casg/fllustkated/ was 
devised. 


p=| 
Tey spade off Moab thcknes 
te pececteceats 


‘After being wropped in a waterproof sack, 
the camera is placed in Dagon the belt 


through them. A regular camera case 
snap-lock fastens the flap, A better 
ease, although, of course, a more expen 
sive one, could be made of leather, 

‘The inner bag is made of a thoroughly 
waterproof cloth, amply large enough to 
roll the end opening and then fold it over 
on itself. In this way the mouth opening 
in sealed. 

There are several advantages in this 
arrangement: ‘The camera is always at 


nis 


Write Today 
For Descriptive 
Folder of the 


New Howard 
5-Tube 
Neutrodyne 


among Radio 
Beautiful Black Walnut Cabii 
special Howard Neutroform 
‘Sockets and Rheostats, 


Howard Manufacturing Co. 
4240 No. Western Ave. 
Chicago, Ill. 


hand. ‘The weight on the hip is scarcely 
noticeable. ‘The danger of breaking is 
reduced to a minimum, and, finally, the 
camera is protected from rain or pomible | 
ducking—Lenoy WiLuiaM’ Hurcaixs, 
Brewster, N.Y 


Tool for Small Lathe Makes 
Fine Finishing Cut 


‘HIS excellant slide-rest tool for'light 
finishing puts, that will leave a 
smooth, face, can readily. be 
ted to arial 

ue fo home workers. 


cutting edge 
broad and 

The cutting end 

of the tool 


very slightly 
curved. In- 
stead of grind- 
ing it horizon- | 
tally on top, 
grind it at a 
slight angle as 
shown. Make 
the angle be- 
low the cutting edge the same as that of 
other tools that are found to work well. 

‘As this tool is intended only for light 
cuts, it may be hardened right out and 
left that way, or the temper only very 
slightly drawn. It will then remain sharp 
and clean-cutting for a long time. 

‘The main thing about a tool of this 
kind is to give the edge a very smooth 
finish. No tool will cut smoothly if the 
working edge is ragged. 
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‘Two Mirrors Provide Original 


Design for Craft Work 


‘OME workers who are really good 
eraftemen often are puzzled when 
it comes to making a design for orna~ 
menting some piece of wood or metal 
work. ‘They do not like to copy a stock 
design and yet good. original dese are 
to develop. Individual and inter- 
inlays, marquetry, and 
stained or painted decorations and’orna- 
mental iron- 
work rarely are 
seen in amateur 
craft work. 
‘This question 
of originating 
designs can be 
solved quite 


‘The two mirror pnd the blackened match 
Mics "uted Tor” straight-line designs 


easily by using a designing m: 
‘on tho principle of the 
"The device consists of tivo mirn 
to a common 
mirrors up 
leat garg 


of 
rogularly) or Irrgkularly apfan 


seyeral sma 


metrical design’ or oraatie 
Was where the two iitror 

‘The 

ment can be 

changed simply 

by turning the 

mirrors, that is 

by opening or 

closing them. A 

triangular de- 


Insect design . 7 


sign is obtained 
by opening the | 


wide angle. | 
Placing the 

mirrors at right 
‘angles to each 
other provides 
four-sided or- 
naments. Closing the mirrors. slightly 
more forms five-sided ornaments, while 
ix-, seven-, and eight-sided designs are 
produced by closing them. 

‘As soon as the desired design is formed, 
the mirrors are left standing, and the 
design is copied on parar. The beauty of 
this method of designing lies in the fact 
that the ornament formed will remain 
before one as long as necessary.—E. B. 
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EXAMINATION AND 


OUR OFFER: Renee 


||| HAVE YOU AN IDEA? 


YOUR FIRST STEP before disclosing 
an invention. The inventor should write 
for our blank form— 


“Record of Invention” 


This should be signed and witnessed and 
returned to us together with model or 
sketch and description of the invention 
for examination and instructions. No 
charge for the above information. 


Our Three Books Mailed 
Free to Inventors 
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1—How to Obtain a Patent 


Points for inventors 


2—Our Trade Mark Book 
the value and necemity of Trade 
Protection and. give 
garding Trade-Marks" an 
‘eliion tn trade 


“Our Main Office, in the Vietor Building (Opposite US. Patent Office), Washington, D.C. 


WE REGARD A SATISFIED CLIENT 
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in any state for whom we have secured patents 
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HOW to make a trick water swing will 
be told next month by Dale R. Van 
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Laying Out an Octagon Quickly 
with a Steel Square 


WIEN square stock i to be made 
into an octagon, the edges of the 
ctagon ‘ean be. iid ‘out’ quickly’ with 
fistel square. Place the ends of the 
tsge of the square at the opponite wet 
the aquare Hock, and. mane gif a 
tin. 

of the 
P 


{he edges 
oxtagon will 
rough these’ 


ciently sccurate.— 
R. E. Deenno, 


Arineswind pine BE. DEER 


oa tar ety work 
Safety Slicer and Grater 

(To PREVENT the howewile from 
srasng or cutting ber fngeyp when 

slicing potatoes or grating Vegetables, a 

frame can be const to hold 

tlicer of grater such/as cqmomnly wed. 


‘The front of the frame i grooved, as 
fow the tool to slide up and 
bac pat of the frame is pro- 


‘vided with a feed block. ‘The con- 
trivance is clamped to the edge of the 
table and the vegetable or other food 
product is placed between the block and | 
the cutter. One hand moves the cutter 
up and down, while the other pushes for- 
ward the feed block. The slices or grat- | 


ings drop into a pan placed chair | 
directly underneath.—F. C. 
Corner Guard for Walls 


N. PLACE of 
the three-quar- 
ter round molding! 
often used to, pape 
te rad 
wall, it is sible 
Yo make /u very 
ood substitute by 
together | 


‘CORNER GUARD 
mych-more com- 

‘mon quarter-round molding, as indicated. 
Carefully nailed together and well sanded, 
corner protector of this kind is almost | 


a 
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PROTECT 
PATENTS IMPORTANT 
‘© INVENTIONS 


Mason, Fenwick & Lawrence, Patent and 
‘Trademark Lawyers, Washington, D. C., 
New York and Chicago. Established over 
Highest references, 


sixty years. 


PATENTS 
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Mounting Allows Spider-Web 
Coils to Be Changed Quickly 


‘HIS spider-web coil mounting was 
constructed for an experimental re- 
ceiving set in which it was desired to 
change coils with the least possible 
trouble, ‘Two mounts are used, one sta- 
tionary and the other movable, and the 
coils ean be snapped in and out instantly, 
all contacts being made automatically. 
‘This is more satisfactory than using 
tapped coils because the dead wire in 
tapped coils renders them less efficient. 
‘Two very short flathead brass machine 
sserews are inserted in the blank center 


shar T 
STATIONARY 
MOUNTING 


lonary spider-wety 
ol at let) and for movable cll (at rah) 


space of each spider-web form. T! 
“method of insertion is to tap the holes f 
the serews without running the tap cb 
through, so that the fit will be as tight 


very thin nut oF ‘a cl 
then solderes 


iges, one to each washer. 
for the stationary coil 
ade of 1 by 1/16 in, brass, with 
notches cut in the facing edges, 
wn, and the edges above the notches 
tare tapered off. ‘The distance between 
the standards should be such that when 
tthe eoil is snapped into place there will be 
sufficient presatire against the screw heads 
to hold the coil firmly. A flexible lead is 
tached to the foot of each standard, 

In the case of the movable coil the ar- 
rangement is the same, except that the 
standards are attached’ to a fiber block, 
which is mounted on the shaft on which 
the assembly swings, Leads are taken 
from the lower ends of the brass strips in 
the same way as in the stationary assem- 
bly.H. G. 


Worm Made with Lock: 
ANAMATEUR mechgnig 


fasher 


vided oneq 
by the si 


ient of 
asprihg 

‘wagher on 

asghown This 

nicely answered 00 


‘the purpose of a 
worm.—R, H. K. 


PATENTS 


Seventy-eight Years 
of Practice 


\HE firm of Munn & Company filed its 

first application for a patent in 1846, and 
for seventy-eight years has endeavored to keep 
pace with the inventive genius of the United 
States. An experience of many years is at 
your disposal. If you have an invention 


which you wish to patent, send your sketches 
or model together with a description of your 
device, explaining its operation, and you will 
receive prompt, courteous attention. 


Write for our Handbook on 
PATENTS 


A full and complete booklet on Patents, Designs, 
‘Trade-Marks, Foreign Patents, Copyrights, Labels 
‘and Patent Office Practice with an explanation about 
‘our methods, terms, etc. 

All communications strictly confidential 


Keepin touch with theinventionsof theworld by reading, 


SCIENTIFIC AMERICAN 
‘The MONTHLY MAGAZINE with a special appeal 
to every man of inventive genius. Recent rulings of 
the Patent Office, descriptions of the 
inventions, legislation and court decisions 
patents, are noted in this authoritative publication. 


MUNN & COMPANY 
Patent Attorneys 
618 Woolworth Building, New York City 
‘Scientific American Bldg., Washington, D.C. 
Tower Building, Chicago, Il. 
Hobart Bldg., 582 Market St., San Francisco, Cal. 
‘Van Nuys Building, Los Angeles, Cal. 


NVENTORS your toe 
YOUR IDEAS 
Send for our Guide Book, HOW TO GET A PATENT, 
and Evidence of Invention Blank, sent Free on request. Tells 
our terms, methods, etc. Send model or sketch and description of 
your invention for our Examina~ -—-~~ 


tion and Instructions without { 
charge. 


RANDOLPH & CO. 
Dept.130, Washington, D.C. 


124 


Is Seeing 
Believing? 


Mr. Fischler checked up on 
his eyes and was satisfied 


‘Most Edgeworth is sold by word of mouth 
—one happy smoker will pass the good 
word along to some less fortunate brother, 
and a new Edgeworth “fan” is born. 

‘Sometimes, however, the human voice 
plays no part in the spread of Edgeworth 
popularity. 

Witness Mr. Fischler’s letter: 


Wetlboro, Pa. 


red home, Boe 
he reason for 


You 


‘hipey Pek = 
eter Fischer. 


‘We're much too busy filling the blue tins 
here in Richmond to be able to follow 
‘them to the four corners of the earth, 

It’s a curious fact, 
by the way, that 
sportsmen 
‘everywhere show a 
marked preference 
for Edgeworth, 
‘There's something in 
the blend that strikes 
responsive chord 
‘among _fisher- 
men and 
hunters, 
campers and 
hikers. 

Perhaps 
some reader, 
self a 
sportsman, ean 
tell us why Mr, 
Fischler found 
so many Edgeworth tins “near the good 
fishing holes.” 

Be that as it may, “seeing is believing” 
with us just as it was with Mr. Fischler. 
‘Thousands of letters from pipe smokers 
are visual proof to us that in Edgeworth 
‘we are producing a tobacco that most men 
lke, 

"You may not find Edgeworth to your 
taste at all, but we think it probable that 
you will. Let's try and find out! 

If you'll write your name and address to 
Larus & Brother Company, 59 South 2st 
Street, Richmond, Va., we'll send you, 
postpaid, free samples of Edgeworth Plug 
Slice and Ready Rubbed. 

‘What follows is a matter between you 
and your pipe! 

If you eare to write us the name and 
address of your regular tobacco dealer, we 
shall very much appreciate your courtesy. 

To Retail Tobacco Merchants: If your 
Jobber cannot supply you withEdgeworth, 
Larus & Brother Company will gladly 
send you prepaid by parcel post a one- or 
‘two-dozen carton of any size of Edge- 
‘worth Plug Slice or Ready-Rubbed for the 
eame price you would pay the jobber. 
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Novel Fishing Tackle Box Fitted 
with Electric Lights 
By Edwin R. Mason 

ON A recent faking trip, T discovered 

‘8 unique fishing tackle box designed 
for both day and night fishing. ‘The box 
is about 14 in. long, 10 in. deep and 8 in. 
wide, made of thin, strong wood. If bolds 
three trays, about 3 in. deep, each Afyided 
into two compartments. 

‘The bottom tray takes up only hilt tha 
length of the box; the otigy half is gives 
over to housing a fashlight Battery, which 
furnishes the powpr for tw) light An 
ordinary flasblightjis fyatend to the bot- 
tom, a hole Yeing cut if the ehd of the box 
to take thé bull'-eys. A. small lever 
switch on thoend dperates this light. 

‘Another foul is fastened on a swinging 
woodag arg ig the lid. At the pivoted 
fend of|the eth is a thin strip of brass o 
copper) which serves as a contact when 
the apaf'is swung out over the trays after 


FUSHLIGHT 


‘Twolights—one attaches tthe td —enake 
{he an Weal tackle box for night fahing 


the lid is raised. One wire runs from the 
bulb to this strip, while the other wire is 
coiled as shown, thus allowing the arm to 
‘be moved about. 

‘The heavy lines in the illustration indi- 
cate shallow slots sawed in the wood be- 
fore the box is put together. All wires are 
inserted in these slots to keep them en- 
tirely out of the way and afterward the 
slots are filled with putty. Contacts are 
made through the hinges. 

‘With a box of this sort, the fisherman is 

ht ‘at night. The 
flashlight can be switched on when the box 
is being carried and no other light is neces- 
sary. When a hook or sinker is wanted, 
all that is necessary is to raise the lid, 
swing out the arm, and there is light 
aplenty. 
(On the lid of the box is a brass handle 
that folds flush into a metal container 
‘when not in use. This allows the box to 
be used as a seat. Two snap fasteners, 
such as for suitcases, keep the lid fastened 
down when the box is being carried. 

‘The sketch is given merely to show the 
idea; the sizes and arrangements of trays 
and compartments should be chosen to 
suit the individual fisherman, as a box to 
‘be used in Indiana would hardly be the 
thing in the State of Washington. The 
artificial bait in different places varies 
considerably. 
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an Old Nail Buffer 


AL Winnie fom a lecent ral rete 
The chamois Set is removgl and thy 


surfage of the tjuffer with the readable side 


‘The name is written on typewriter stencil 
‘bape which "is yretehed ever the buler 


next to the ink and fastened with themetal 
band ordinarily used to hold the chamois. 

‘The stamp is used like a rubber stamp 
except that no stamp pad is necessary. Tt 
‘will sign letters quickly and will last for 
hundreds of impressions. Tffe stamp also 
may be used for typewritten notices in 
place of a rubber stamp.—K. B. MURRAY, 


Homemade Clothes Rack 


HIS home- 

made clothes 
rack will support 
25 or more bars, 
‘As many bans 
fare inserted in 
tho mortises aa 
are needed at one, 
time, When the 
rack’ is notin 
use, alhgre taken 
‘out dhd placed i 
the pockgt. The’ 
stand then” ean 
be pudhéd into a 
convenient cor- 


Retouching Photo Negatives 
on Printing Frame 
N2GaTIvEs taken by amateur pho- 

tographers often may be improved 

| considerably bya litle retouching. and 
potting. For this it is not necessary to 
Purchase a standard retouching desk. 
Simply insert two 
Tong thin screws 
into the face of a 


‘printing frame, as 
illustrated, so that 


a slagting desk. 


Stand ft onfa piece 
‘of white paper or a | 
REFLECTOR nitro refléetupy | 

‘The retouching frame the Light, and sit 
fgcifig, thy! light, | 

with the Jower lait of the’ wiflow shaded, | 


if possiby 

Retoyehitig varnish will be needed to 
give the negatives a “grip” for the pencil | 
and a HEL or harder peneil will be re- 
quired. ‘Af oceasional spot ean be taken | 
out with thin drawing ink and a fine 
brush.—E. A. M. 


Making a Signature Stamp from 


NEAT facsimile signature stamp ean | 


packing underneat)y treated Awith typ 
writer stencil inks” AJ piece of typewriter } 
stencil paper i prepared by writing tht 
desired ‘sigutfture on/ itywith \yistylus or 
blunt, pengt=™This iphiced on the inked 


the irane willform Miakes Shaving a Pleasure 


Sassiughour| 
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Tube for all makes of 
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Son anlar tadng ot 


Ste sestbrecie ar 


Reto, bowel ges 
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409 pases. 
263 illustrations. 


A reference book 
for every man con- 

nected with the 

building trade 

Contente:s— . 


‘Thousands sold, Complete—prac- 
tical—thorough. "Easy to under 
stand. Pocket size. 

Just fill out the coupon below— 
slip it into an envelope with a dollar 
bill and mail, and this 409-page 
LC. 8, Building Trades’ Handbook 

1 come speeding to you by return 


Money back if desired 
“[Mermationsl Corre 
9. Sernion, Penne 
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(Continued from poge 27) 

later in the construction of what still 
remains the largest project of the kind 
ever undertaken—the Assuan Dam, which 
irrigates the Valley of the Nile in Egypt 


for its entire length of 700 miles. ‘The 
Nile is one of the world’s great streams, 
being exceeded in length only by the 
Mississippi. An attempt to impound the 
water of so large a river never before had 
been made. 

‘When completed, 22 years ago, the 
Assuan Dam was the world’s greatest 
reservoir and its capacity was increased 
234 times in the next 10 years. In 
magnitude, construction, and utility, this 
huge reservoir takes rank with the great 
public works of all time. 


HE dam, which is of granite masonry 
set in mortar, crosses the head of the 
Assuan eataract of the Nile in a straight 
line. It is 11; miles long, 82 feet thick at 
its deepest parts, and as originally con- 
structed was 23 feet wide at the top. Its 
original height from foundation to coping 
was 131 feet, but later 26 feet was added 
to this. Before it was enlarged, its 
eapacity was 235,000,000,000 gallons— 
equivalent to a billion tons of water. 
"There are 180 sluice openings, to control 
the intake and outlet. ‘These are opened 
when the river floods, and th 
flows in without losing the silt it 
fan important feature, since the v 
quires mud for fertilizing. Whe 
clear flow of winter comes, the sluices are 
closed and the dam filled. This requires 
about 100 days after December first. 
When the water is released, it always 
issues from the dam at the bottom, earry- 
ing with it the enriching silt. ‘The dam 
adds more than one-third to the natural 
flow of the mes of low wi 
Construction of the dam was begun in 
February, 1898, was completed in 
December, 1902, full year before the 
specified ‘time.’ ‘This ‘bears eloquent 
testimony to the smoothness and effi- 
cleney with which the work was prose- 
euted, despite imposing obstacles that 
arose from time to time. 
T must mention also the Roosevelt 
Dam, completed in 1911, in Salt River 
ley, near Phoenix, Ariz. This dam is 
located at the mouth of a canyon, 67 
miles from the nearest railway. ‘The 
materials of constructior were produced 
almost entirely in the vicinity. Rock was 
blasted from 40 miles of surrounding 
terrain. Lumber camps and sawmills 
were established. Electric plants were 
installed. Two farms were operated to 
feed the workers, Even a cement mill 
‘was erected. 


‘THOUGH neither so large nor serving 
so ‘great a territory as the Assuan 
Dam, the Roosevelt Dam is a con- 
spicuous achievement. It has made a 
‘vast area of waste land available for farm- 
ing. It has caused land that was literally 
‘worthless to acquire a value of hundreds 
of dollars or more an acre. It is a mighty 
link in the great chain of water-storage 
developments that are bound to exert a 
profound influence on the future history 
of this country, since they convey to man 


(Continued on page 127) 
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fafer than old-fashioned scouring methods 


‘which injured the enamel 


Bieachortent Com: 


oosen 
ot ont 


‘Only sa 
like’ Bleachodent” Combination 
used on noft, mensitive teeth whieh 
ets only on stale 

tak for Bleae 


APPROVED BY THE NATIONAL 
BOARD of FIRE UNDERWRITERS 


Gore “122 


rn ee 


DEALERS 
SOLDERALL CO. Newark.NJ. 


PREE—fsenmemratct 
Gr exaive wows 


BUCHSTEIN’S FIBRE LIMB 


Teething to your stump 
ne. col tet 
a 


POPULAR SCIENCE MONTHLY 7 


Greatest 


= | — 
ngineering Feats 


the land from whieh 


“What awhale of a difference | 
just a few cents make!” 


magnitude seem ce 

near future, Oddly eno, 
amounts virtually t 

of the Panama Can 


evel canal. ncroas 
necessary ie thi 
limited at presen 


accommodate 
unlikely that 

throug 
neriously decreas 
channel, due to the 
noeded ‘to operate the 


ay Yor a yeur without 
ig the depth of the | 
t of water 


roblem permanently 

Prevent the eanal from being rendered 

‘useless by an earthquake o 

tion of the locks in time 
Another g 


probably will. b 
although 
a bridge 


and—FATIMé 


blend in 


Chemicals, 
Reagents, Apparatus 


Radio Wherever You Go jg 
Vacation Outing Touring I = 


tances without wires 
fow of th 
Srila cl oe 
the impossibility of today is t 
of tomorrow. 


OZARKA, Inc., 64 North Peoria St., Chicago | 


ra Weelr's free trial in 
your own home, Examine 


ead lay ten ach 
swish, No obligation 


tector youre the super 

Jacnlty ot Wael 

iment the reau i 
at buldiag. 


POPULAR SCIENCE MONTHLY 


He Sees by Radio 
(Continued from page 30) 


“Curiously enough, the invention that 
‘has made the most money for me probably 
is the one that interested me least as an 
inventor. ‘This is the spiral wound paper 
container for liquids that you see every- 
where in grocery stores, drug-stores, 
candy shops, restaurants, and similar 
establishments. 
‘T was one of the first men to work out 
a self-starter for an automobile. Also, I 
‘built the first automobile seen in Washing- 
ton—about the time that Haynes, Win- 
ton, and Duryea were doing their pioneer 
work. It was a steam car, I built Wash- 
ington’s first sight-seeing automobile, too 
—the first ever built in the world for all I 
know. In those days,” reflected Jenkins 
‘with an odd smile, “I could develop an 
invention all right enough, but I didn't 
now what to do with it when I had it.” 
‘Things have changed, though, since 
those early days, and one needs’ but a 
cursory look about Jenkins’ orderly Iabo- 
ratory to be convinced that the inventor 
hhas indeed become the business man. His 
shops and workrooms are spic and span as 
the decks of a battleship—and they are 
filled with young women and young men. 


“GIVE me the young men,” he said 
enthusiastically. “The young ex- 
perimenter doesn't know enough to be 
afraid of failure, Given a difficult mechar 
‘eal problem, an older man is likely to 
permit formulas to convince him 


While the older man is poring over therm, 
the young man has finished the job tha 
was theoretically impossible. In that oné 
respect, I've remained young myself.” 

Jenkins is about 55 years old. He looks 
like a professor, but talks like a business 
man—in quick, incisive phrases that ex- 

ress his meaning exactly. Midnight 
labor has no terror for him. ‘Twenty-four 
hours a day fit into his routine without 
friction. 

Tn the face of this custom of continued 
labor it is not odd that he isa stranger to 
the usual recreations of the tired business 
man. He has a single hobby—aviation. 
From March to November he pilots his 
own airplane in flights in the vicinity of 
‘Washington, and says he finds two hours 
in the air more satistactory vacation 
than two weeks on the ground. Mrs, 
Jenkins is his frequent companion in fight. 

If radiovision succeeds, Jenkins will 
join the very select list of inventors who 
have achieved two great inventions. 
Ordinary pictures Jenkins now ean pro 
ject by radio over distances limited only 
by the power of the broadcasting station 


to which his instruments are attached. 
Moving pictures, too, though with less 
fidelity to the original. But in the trans- 
tission of actual scenes he is limited now 
to silhouettes—black and white pictures. 

‘This, though, he declares, eventually 
will give the halftone values also, and I 
accept his word. His Quaker’ father 
taught him not to boast, and, after the 
astonishing things I saw the other day in 
his laboratory, I am ready to believe any- 
thing told me by the man who created 
moving pictures. 
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Nature’s Magic in Radium 
(Continued from page 43) 
| astounding fest the wonder clement 
| performs transforming itself from one 
ubstance into another entirely different 
through the alchemy of nature. The 
in which what, may be called the 
Tadium amily “produces its successive 
generations indeed is amazing. 

(Old Father Uranium, parent of this 
remarkable family, goes through a series 
of changes, becoming what chemists cal 
Uranium %y, Uranium X, and Uranium 

then onium, and eventually Radium 

en Radium’ goes through its own 
af" metamorphoses, becoming ‘po- 
onium, and at last Lead 

Tn all, there are 16 more or less long 
lived ‘and sturdy generations between 
Uranium and Lead, and, as may be | 
assumed, the process is not completed | 
speedily. “As a matter of fact, it takes 
more than 6,000,000,000 years! 


ADIUM’S amazing property of trans- 
forming itself slowly into lead nat- 

urally raises the question whethe 
| ago, the earth may not have had a super- 
abundant supply of radium; whether, in 
short, all the lead in the world today may 
not have been pure radium. Possibl 
although science says that if this ever 
was #0, the earth was a place vastly 
different from the earth we know. It 
must have been a tiny, flaming sun, or 
possibly a part of the stin 

‘The latter hypothesis frequently is 
offered as explaining the origin of our 
earth. It assumes that the earth is a 
piece hurled from the sun or some other 
giant heavenly body, and that its surface, 
gradually cooling, became inhabited by 
the “life spores” that had been floating 
through the ether. 

If there is anything in this theory, we 

wonder whether the life spores 

emselves may not have been emana- 
tions from radium; for science has 
demonstrated conclusively that radio- 
activity bears a distinct relation to the 
very elements of life. For example, 
certain seeds subjected to the action 
of radium rays, produce plants of un- 
usual vigor with extraordinary rapidity. 

‘The reason science believes radium 
never existed on earth in any large 
quantities in a free state is because its 
chemical properties would seem to make 
that impossible. Obtaining pure radium is 
exceedingly difficult, and it is virtually 
| impossible to keep it pure because of the 
| avidity with which it reacts wi 


duced only in the form of its salts—the | 
bromide, the chlorid, the carbonate, and 
| the sulphate. 

Radium's principal practical use, aside 
from its employment in making luminous 
paints, has been for medical purposes. 
‘The possibility that radium might be use- 
ful in medicine occurred to Pierre Curie, 
husband of its discoverer, in 1901. Even 
before that Becquerel, suffering a severe 
burn when he carried a tube of radium in 
his waistcoat pocket, noted its peculiar 

| action on the body tissues. 

Henri Dominici, however, must be 
called the father of radium therapy. In 
1906 he discovered that radium rays, 

(Continued om pose 130) 
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Nature’s Magic in Radium 


(Continued from page 129) 
filtered twice through lead, destroyed 
tissues affected by such diseases as can- 
cer or tumor, but apparently were not 
harmful to healthy tissues. 

Since then radium has been employed 
in the treatment of many diseases, 
including cancer, tumors, theumatism, 
gout, neuralgia, ‘sciatica, lumbago, dia- 
betes, anemia, cholera, and typhoid. It 
is said to cure huros caused by X-rays, 
It is said also to retard the growth of the 
bacteria of typhoid, cholera, and anthrax, 
to increase the appetite and the power of 
digestion, and to aid the chemical proc- 
esses of the body. 

‘And still, after using radium for almost 
a score of years, medical science is divided 
fs to whether radium actually constitutes 
a cure of disease. It is recognized as most 
valuable in relieving pain, But it is s0 
unlike other weapons of ‘medicine that 
physicians have not yet developed a 
definite technic in employing it. 


"T.00 lengthy exposure to radium un- 
doubtedly will do more harm than 
good. Though protected by lead shields, 
‘thove who work with radium are liable 
to severe disorders. ‘The rays of radium 
exert no immediate painful effect, but 
they cause a reduction in both the red and 
white corpuscles of the blood, low blood 
pressure, and often anemia. ‘The finger- 
nails become brittle, the surrounding 
cuticle ragged and sore, and the skin of 
the face and hands is inflamed, 

In the radium treatment of disease, 
quantities of the wonder element in 
amounts less than a gram are of little 
value. Now, with only about 100 grams 
in the world, obviously there is not 
enough to go around, so the available 
supply is made to serve every one by a 
highly ingenious method, 

‘The emanations of radium are put up 
in capsule form. A small quantity of 
radium bromide or radium chlorid ix 
placed in a flask, and the emanations are 
led through a bewildering array of glass 
pipes into a tiny capillary tube. When a 
desired amount of the emanation has 
collected in this tube, it is broken off in 
tiny bits, possibly one quarter as large 
as an ordinary pin, and the ends of these 
are fused by a blowpipe. 

‘These little tubes are called radium 
“seeds,” and they are supplied to physi- 
clans at about five dollars each. The 
radium emanation they contain retains 
its strength for about four days. ‘The 
“seeds” are injected directly into the 
body by a sort of spring gun. 

What new knowledge of radium the 
future may bring, in what new ways its 
marvelous properties may be bent to the 
service of humanity, no man can predict. 

Science eventually may develop a new, 
easy method of extracting radium from 
the minerals that contain it. The ge- 
ologists’ theory that the interior of our 
earth is a vast mine of radium, may be 
substantiated some day, and that mine 
may be tapped to supply through the 
enormous energy of radium man’s every 
need for power, light, and heat. It is 2 
prospect scarcely less fanciful than a pre- 
diction regarding the present wide use of 
electricity would have been a century ago! 
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Portable Radio Receiver 


(Continued from poge 68) 


‘ment of from 200 to 400 ohms, Numbers 
8 and 10 are the rheostats with fine con- 
trol. ‘Tubes 12 and 16 are controlled by 
rheostat 8, while tubes 21 and 24 are con- 
trolled by theostat 10. 

‘Number 9 is a double-circuit jack, while 
‘No. 11 ix a single-cireuit jack. " Anti- 
capacity jacks were used to conserve 
space. 

‘Numbers 12, 16, 21, and 24 are the tube 
sockets. ‘The designations Fi and Pe 
have been assigned arbitrarily to the fila~ 
ment terminals merely to avoid confusion 
in wiring. It makes no difference which 
filament terminal is called F1 or F2. 

‘Numbers 18 and 17 are radio-frequency 
transformers. ‘These should be of a type 
designed to cover the entire broudeasting 
range, 


UMBERS 14 and 27 indicate the 
serews and nuts used to fasten the 
baseboard of the set to the cover of the 
tsuitease, ‘Two other fastenings are used 
close to the panel edge of the baseboard. 
Washers should be used on the outside of 
the ease to prevent tearing of the cover. 

Number 16 is the positive B battery 
binding post. Numbers 18, 22, and 23 are 
audio-frequency_ transformers. 

18 may have a high ratio, but numbers 22 
‘and 28 should be of the low ratio type. 

Number 19 is the crystal-detector 
mounting. Number 20 is a .001-miero- 
farad fixed condenser. 

Number 25 is the positive A battery 
and negative B battery binding post, 
while No. 26 is the negative A battery 
ost. 

In the radio-frequency transformers, 
the primary terminals are indicated by the 
letter P, while the secondary terminals are 
indicated by the letter G. ‘The terminals 
‘on each aide of the letter aro those of the 
winding indicated by the letter. ‘The 
number 2 refers to the outside terminals 
of the windings, while the number 1 refers 
to the inside terminals of the coils. If 
your transformer terminals are marked 
P, B, G and F, the P corresponds to P2; 
the B corresponds to Pi; the G corre- 
ind the F to Gt. 


te one terminal of the secondary 
winding. In others, the letter F is used. 
GWITCH 3 is provided with seven 

switehpoints; switch 5 with eight. 
‘The last switchpoint of switch 8, that is, 
the one nearest the bottom of the panel, is 
left unconnected. It merely provides a 
means of disconnecting the switch-arm of 
awitch 5 from coil 4. When the set is to be 
used with a loop aerial, it is not desirable 
to use the coil in parallel with the loop. 
By setting switch-arm 5 on the blind con- 
tact, the coil is disconnected from the 
circuit, 

Each switchpoint of one switch is con- 
nected with the corresponding switch- 
point of the other. Each tap of the tuning 
coil then is connected with the switch- 
point connectors, 20 that in effect each tap 
of the coil is connected with a switchpoint 
‘of each switch. In this way each switch 
‘ean be connected with any tap of the coil. 


| (Continued om page 132) 
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Portable Radio Receiver 
(Continued from page 131) 


After the taps are connected with the 
awitchpoints, the top end, or zero tap, of 
the winding is connected with the G ter- 
‘minal of socket 12 and the A, or stationary 
plate, terminal of condenser 6. 


“THE aerial post 1 is connected with the 
switch-arm of switch 3. A wire then 
{s used to connect the following terminals 
in the order named—the ground post 2; 
the switch-arm of switeh 5; the B terminal 
‘of potentiometer 7; the rotary plate ter- 
minal B of condenser 6, and the G1 ter- 
minal of transformer 13. 

Next, lead a wire along the bottom of 
the set, connecting post 25 with the C 
terminal of potentiometer 7, Branches 
then are used to connect this wire with 
the F1 terminals of sockets 21 and 24. 

‘Another wire is run along the back of 
the baseboard, connecting post 25 with 
the F2 terminal of socket 12. With this 
wire the F2 terminal of socket 16 is con- 
nected. 

‘The next step is to connect the negative 
A battery post 26 with the A terminals of 
Theostats § and 10, and with the A ter- 
minal of the potentiometer. ‘The A ter- 
minals of transformers 22 and 23 are con- 
nected with this wire by short lengths. 

‘A wire running along the baseboard 
connects the B terminal of rheostat 8 with 
the FZ terminals of sockets 12 and 16, 
Another wire connects the B terminal of 
rheostat 10 with the F2 terminals of 
sockets 21 and 24, 


OW connect the P terminal of socket 
12 with the P2 terminal of trans- 
former 13. The Ge terminal of trans 
former 13 is connected with the G terminal 
‘of transformer 18. ‘Then connect the G 
terminal of socket 16 with the A terminal 
of transformer 18, 

‘The G2 terminal of transformer 17 is 
connected with the catwhisker terminal 
B of erystal-detector mounting 19, while 
tthe A or crystal terminal of the mounting 
is connected with the P terminal of 
transformer 18. The detector circuit is 
completed by connecting the Gt terminal 
of transformer 17 with the B terminal 
of transformer 18. 

Now connect the P terminal of socket 
16 with the P2 terminal of transformer 17; 
the G terminal of transformer 22 with the 
G terminal of socket 21; the G terminal of 
transformer 23 with the G terminal of 
socket 24; the P terminal of socket 21 
with the P terminal of transformer 23; 
the P terminal of socket 24 with the A 
terminal of jack 11. 

‘Now you can run a bus wire practically 
the length of the set to serve as the com- 
‘mon connector by which the terminals of 
‘the various instruments are connected 
with the positive of the B battery. 

Start the wire at binding-post 15; run 
it to terminal P1 of transformer 13, then 
‘over the center of the baseboard and 
above the set to the B terminal of trans- 
former 23. ‘Then connect the B terminal | 
of jack 11 with the A terminal of jack 9 
and with the B battery bus wire men- 
tioned in the preceding sentence. : 

‘The P1 terminal of transformer 17 ia 


(Continued on page 133) 
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Portable Radio Receiver 


(Continued 2 
connected with one of the outside ter- 
minals, B, of jack 9. 


‘One of the inside terminals, D—the one 
that makes contact with ‘the outside 
spring B of jack 9—is connected with the 
P terminal of transformer 22. ‘The other 
inside terminal C, making contact with 
outside spring A, is connected with ter- 
minal B of transformer 22, 


"THE wiring is completed by connect- 
ing the fixed condenser 20 into the 
plate circuit of tube 16, One terminal of 
the condenser is connected with the lead 
connecting the Pz terminal of transformer 
17 with the B terminal of jack 9. The 
other is connected with the lead to the 
Positive B battery post 15, 

In some cases you may find it necessary 
to connect a fixed condenser of about 
00025 microfarad between terminal G2 of 
transformer 13 and the G terminal of tube 
16, 

For the battery connections, the neg: 
tive of the A battery is connected wit 
post 26; the positive A battery and nega- 
tive B battery terminals with post 25, and 
the positive terminal of the B battery 
(from 45 to 90 volts) with post 15, 

‘The crystal detector is the very heart | 
of the receiver, so it is very important 
that a good, sensitive erystal be used, 


‘0. CHANGE the circuit into one hay- 

ing one stage of transformer-coupled 
radio-frequency amplification, a vacuum- 
tube detector, and two stages of straight 
audio-frequenicy amplification, it is neces- 
nary only to lift the catwhisker from the 
crystal, disconnect the secondary leads of 
transformer 18 from the grid circuit of 
tube 16 and connect into the break be- 
tween the G2 terminal of transformer 13 
and the G torminal of tube 16, standard 
condenser and leak. 

‘The sot is tuned much as any other 
standard set. ‘The approximate setting 
for wave length is obtained by the two in- 
ductance switches, and the finer adjust 
ment by using the variable condenser, 
‘The signals can be cleared and brought in 
with greater volume by adjustment of the 
potentiometer and filament rheostats. 
‘The programs then ean be brought in 
with best results by readjusting the erys- 
tal to its point of greatest sensitivity and 
by slightly readjusting the other controls. 

Af the regulation type of wire aerial is 


‘used, the aerial is connected with the |” 


aerial post 1 and the ground or counter- 
poise is connected with post 2. If a loop 
aerial is used, one end should be con- 
nected with the serial post 1 and the 
other end with the ground poet 2. When 
aa loop aerial is used, switch 5 should be set 
‘on the blind contact so as to disconnect 
coil 4 from the circuit. 

If you prefer dry-cell tubes when using 
the set as a portable outfit, and the 
storage-battery tubes when using it at 
home, adapters can be used. When the 
summer tour is over, the receiver can be 
mounted in a cabinet. 
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Generations of travelers ia, Europe have 
is lagelothet, Uke te woman 
this ifstration, Oa the baaks of ivers- 


Shall the river work— 
or shall you? 


‘Too many women, abroad, are 
still washing clothes like this. 
They go to the river. Our 
American rivers are being 
trained tocome to us. Water- 
wheels drive electric genera- 
tors—thus water is suoplied 
to your home, and electric 
current runs the washing 
machine which has banished 
so much toil. 
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Here Are Correct Answers 
to Questions on Page 64 


1. No. A balloon rises because it is lighter 
than air. But the air gets thinner, there- 
fore lighter, as one gos up.’ The ballcon 
will rise only until its as Reavy as the alt 
Weduplaces 


2. Because their leaves cannot get enough 
‘water. ‘The air in the house is warm and 
dry and the leaves dry out. ‘The stem of 
the fern is small and does not contain 
‘enough water tubes to supply the fern. 


‘3. Because the back part of the eye has 
the property of retecting light much ena 
mnirror does, If you stand. n'a lighted 
Gloorway and a cat In the, dark looker at 

uy the light from the doorway iv ree 
| Hected in the cat's eyes, 


4. At one place you can see two or three 
thousand, From all over the earth about 
6000 stars are visible 


5. ‘There is no evidence that they do, 
‘They are indjeations sometimes of the 
forgotten past, but not of the future, 


6, One of its main functions is to control 
the amount of sugar in the blood. When 
you eat sugar, it is absorbed and carried 
{to the liver. ‘The liver converts it into a 
substance called “glycogen.” ‘Then when 
the muscles need more sugar for food, the 
liver converts a little of this lycomen 
back into sugar and releases it Into the 
blood sq that it can be carried to the 
muscles. 


7. Salt, bas the power of lowering the 
temperature of melting ice, ‘The mixture 
of salt and ice gets much colder than 
mere ice and water would get. 


8, No, It has none of the characteristics 
of living matter. It is merely a secretion 
produced by the living hair cells in the 
scalp. 


Uranium is one of the elements like 
radium, the atoms of which explode and 
produce atoms of lead. ‘The percentage 
the atom that explode in a second or 
in a century is known. Aecordin 

You know How much tiranium and Yow 
much lead there is in a certain sample of 
rock, you can ealeulate just how many 
years {thas taken that much uranium 
to produce that much lead. Calculations 
like this for the earliest known rocks give 
an age of about 1,600,000,000 years. he 
earth as a whole is, of eourse, older than 
these rocks. Tt may’ be as much as six or 
ight billion years old. 


10. Helium, the non-inflammable 
now used for filling airships. ‘This was dis- 
covered in the sun in 1868 by the spec- 
troseope, but was not found anywhere on 
‘earth until 1895. 


11, Chloroform has an unusually strong 
affinity for nervous tissues, Including the 
Hssue of the brain. It collects there and 
affects this tissue so that nerve impulses 
ean no longer pass through it, neither 
pain "sensations through “nerves, nor 
thoughts through different parts of the 
brain, After a certain period, the blood 
slowly removes the chlcroform from the 
rervous tiasue and the nerves and’ brain 
are able to work again. 


12. Heat is due to the vibration of the 
molecules. When a substance gets hotter, 
the molecules in it vibrate faster. ‘This 
pushes them a little farther 

pretty soon they get so far 
their fixed positions are lost and the sub- 
stance becomes a liquid. 


Adventures in Home 
Ownership 
(Continued from pose $5) 
closet are reached. The dining-room is 
about the same as in the other plat 


‘Marion now had the last sheet spread 
out. 


“[JPSTAIRS,” she went on, “you see 

there’s a fine big, well lighted 
owner's chamber with two closets and a 
storage room in the gable over the maid’s 
room. There's a linen closet in the ball, 
the bathroom at the rear as before, also 
‘two more good chambers with a closet 


| 
‘That about completes the case for this 
believe,” said Jim, “What's the 


verdict?” 
“Again very favorable,” I replied. 
“But which house do you like best?” 


Marion asked rather impatiently. 

‘As houses, I like them all,” I answered. 
‘For your needs, however, it seems to me, 
that all three cases ought to be recon- 
sidered together.” 

"That's true,” said Jim, “But couldn't 
‘one of these houses be used as the basis 
for slight alterations?” 

“That's just what I wanted to suggest,” 
I replied. "The last house you have 
shown me is distinctive, picturesque, and 
ood, but it seems to me that the simple 
dignity of the second one—the quaint 

0 type—will continue to please you 
than the other, and the floor plans 
fare simpler, better, and give you more. 
With slight alterations, which your ar- 
chitect: would charge little for, you could 
have everything you need and the whole | 
house probably could be, built for about | 
$12,000, fully equipped.” | 

“How would you change the plan?” 
asked Jim, 

“Well,” I explained, “first to. give 
Marion ‘the sun. porch she desires 80 
much. You might inclose the large open 
porch in glass. Then, to have an open 
poreh in addition, you could borrow the | 
very ingenious rambling idea of the third | 

the dining- 
of an attractive covered 
will make the house look | 
\dd to its attractiveness, and at 
you a sheltered | 
passage from the house to the garage. | 

‘Again, I noticed that Marion. was | 
greatly attracted by the built-in sewing- 
table, which converted the front end of | 
the upstairs hall of the first house into 
1 sort of sewing-room. You might do 
the same thing with the light and roomy 
ressing-room adjoining the owner's 
chamber in this second house. It would 
‘make an ideal sewing-room. 

“These are just a couple of suggestions 
for slight alterations to give you what 
you want. Probably others will oceur 
‘to you before you start to build.” 

“By George,” exclaimed Jim, “you've 
hit the nail on the head! I'li get the 
architect started on the alterations to- 
morrow. Meanwhile we'll look at some 
lots both near-by and a little farther out.” 


Read In next month’s issue how Jim 
thal Marion let the contact fr Pull 

tele permanent home and" how 
the house was eauipped. 
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Take a Kodak with you 
You'd like to remember a day like this 
and pictures won't let you forget. 
Any Kodak is convenient to carry, easy 
to work and fun to use; you'll get good 
pictures from the first. 


Autographic Kodaks $6.50 up 
At your dealer's 


Eastman Kodak Company, Rochester, N. Y., rie Kedat city 


COLGATE’S 


Shaving Stick 


“HANDY GRIP"ano REFILL 


When we say to you that the 
Shaving Stick has important ad- 
vantages over shavingpreparations 
in any other form, we can do so 
without bias, for we manufacture 
shaving sticks, powder and cream. 

In its attractive nickel box, our 


For Comfort, Convenience, and Economy 


“Handy Grip” Shaving Stick. is 
most convenient for traveling. It 
will not crush when packed, and 
it makes a wonderful lather for 
easy shaving. It is not uncommon 
for a Colgate Shaving Stick to last 
more than a year in daily use. 


‘The famous “Handy Grip", with a trialsize shaving stick 
in nickel box, sent for 10c. When the trial stick is gone, 
‘buy Colgate “Refills” for the price of the soap alone, 25. 
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